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resting Light and Power Systems While | not disturbed, but a sudden fall of insulation | Electric Motors in Africa. Elecirie Plant Specifications for the 





Active—C. H. Rudd’s System. in One spot unbalances the charge in the or 
. 7 condenser if the fall be considerable. The | _Electric mining apparatus has been ordered 


Chere are many stations, both arc and in- action in the condensers energizes the drop | of the Sprague Electric Railway and Motor | 
descent, which are so constantly in service | magnet, which releases the drop shutter. | Company, to go to the Transvaal, South | : : 
to stop the generator for the purpose of | The falling of a shutter rings a bell, which Africa. It is intecded to transmit 140 | SPCctor of electric plant and devices for the 
(ei ; Pg E is connected to be operated by the fall of any ‘ ' Navy, has completed the specifications for 
ing insulation or conductivity is next to one of the st horse-power over a distance of three miles, | 

te teceiee of Gis wane t ne of the shutters. At the top of the case ’ | the plant to be used on the receiving-ship, 
possible, because of the resulting incon- will be seen a narrow board in which are two | the source of the power being a waterfall at | “Ve t.” in Sailors’ Hall li } 
ience to consumers. This is especially | rows of holes. The board is of hard wood, | that distance from the gold mines. At the | erent, Sens Nan one & other 
e of central station lighting plants and | 40d has upon its back brass plug sockets set workings, the motors will be belted direct to | buildings in that part of the Navy Yard, and 
i as the rer plants: which know 4 they have been sent tothe Navy Yard by Com- 
j ay orother power pian n1Ich KNOW the machinery. ee a D hief of theB f Equi 
/ stops save such as are made imperative by — eo Sas Seow. aa © the TERE OF SEGUEp- 
i ment. The specifications provide that the 


Brooklyn Navy Yard. 
Commodore Royal B. Bradford, the in- 





| ident. Still it is necessary that tests be ; : : 

le, and there is alwaysa pres between C (+) B.... Electric Railway Company at Des | engine shall be of sufficient size to develop 30 

eo pearing Moines, lowa, has received two petroleum | aiinoainail ; 

: advocates of duty on the one hand and ai dined. as lini iienitiinin Hee neha oat horse-power with steam pressure at 60 pounds, 
inclination on the other in the matter. ‘ ’ & pur- | and that the dynamo shall be of the shunt- 
Mr. C. H. Rudd, of the Western Electric B B’ wound type, of a capacity of not less than 


20,000 volts, and of a voltage not less than 
110 nor greater than 120 measured at the 
poles, and must be supplied with every 
article necessary to its efficient operation. 
| Undue sparking, with consequent wearing 
away of commutator bars, will not be toler- 
| ated. One ampere meter and two volt 
| meters of a thoroughly efficient type for use 


mpany, Chicago, who for the past two 
irs and more has experimented almost 


istantly in this field, has enabled the RE- t 
Ew to lay before its readers a very com- 
te and reasonable method gf accomplish- | 








the measurement of insulation, and 
termination of the fault where one exists, 











ile the line is in active service The sys- A . : 
n by which this result is accomplished is | on shore must be supplied. The specifica- 
tremely simple, and with the aid of the a | tlons call for 14,000 feet of wire, and pro- 
ompanying diagrams will be re adily under- G vide for the strength of their conductivity 
xl. Not only while in perfect condition and the nature of the insulation required to 
' ; a) —— | 

with a fault in the insulation of a plant ==> | make all runs absolutely safe. The voltage 
well, there is always a neutral point, an = . - 
lectrical center,” where the fall of poten- Fies. 1 aNp 2.—DraGrams ILLusTRATING THE Rupp GrounD ALARM fhe dinnapethagtiage dieters gunna 
lis practically mi. Mr. Rudd, with this F fai : iene iat . ~~ | The lamps are to be of the best quality, 


tiny iew, has arranged an artificial circuit | to coincide with the holes bored through the | poses. The inventors claim for them safety | having a life of not less than 600 hours when 
med of resistances. The main — in | board. = | and the most satisfactory and cheapest heat | operated at full power; must not vary in 
eration, is shown in the upper half of | The purpose of this arrangement is that li sf s. The stoves are placed | resistance more than one ohm from the 
1, the lower half being the artificial re- | the attendant may not thoughtlessly come in appliances for Cars. 1€ stov es are placec f : ; ne 
underneath the seat, are entirely out of the | standard, and must be interchangeable in all 


‘ances between which are plug holes for | contact with the sockets. These sockets 
imecting the galvanometer circuit. By | form the terminals of the alarm branches, | way, and if satisfactory in their operation | sockets, and must be marked with candle- 


: i ] cey y, be i - i - . . | : ‘ 
a the ke y “— oe Oe ng gh and, as already stated, are in direct contact | wij] certainly prove a big improvement over | power, voltage and resistance. The exterior 
imen Oo ground as show _ e" * i all ‘ “ , : 
| ‘thee oh TS Se. Fee ssckets ate | the car stoves. The invention is a new one, metallic parts of junction boxes, switches, 


ling with the connecting plug, the elec- ed i » SYS . nee 
cal center may be found, when the needle Sikiag tho cheutesl aly oman ad 7 the patent having been secured by a Chicago | receptacles and sockets are to be of Tobin 
eS P use of measuring apparatus. firm, who have given them a thorough test. | bronze, and no iron or steel is to be used in 
Ne ee eee eee Upon a shelf near by is a box containing 100 | An agent of the company is in Des Moines, | their construction, The delivery of the 
nount of insulation resistance is readily 
termined by the bridge method, as shown 
the connected diagrams, where B, B, and f | 
ure the three known variable resistances, \ 
ud the live circuit is the unknown or_X. 
The resistance coils in Fig. 1 are, in the 
which has been in constant use in Chicago 
rsome months, 100 in number, of 2,000 
ims each. In the ground branch to pre- 
nt possible accident, a heavy resistance is 
troduced at G. 
Circuits measured by this method while in 
tion, and subsequently shut down and 
easured by ordinary galvanometer methods 
the bridge, have invariably shown the 
rrectness of the Rudd system. 
It will be readily seen, too, that a ground 
ilt may be located with very considerable 
curacy—suflicient for practical purposes 
y the same method. 
In Fig. 3 is presented a view of the 
round alarm as it appears in the central 
ition of the Chicago Are Light and Power 
mpany. It shows a case of wood, on the 
ce of which is a series of telephone drops 
| combination with switches for making 
oper connections. The wires shown at the 
p of the case are branches from the plug 
kets, which form the terminals of the 
irious circuits in the main switchboard 
ery. oo eneen pte + dare oy 0 Fic. 3.—View or THe Rupp GRounp ALARM As ARRANGED IN Curcaco ELectric Licut STATION. 
larm case need not endanger the dynamos. 
"he vital part of the system is in the con-| spools of german silver wire of 2,000 ohms | and the heaters will be placed in a couple of | materials must be made within 30 days after 
7 nsers, which are located within _ case, —_ — are a — the electric cars and given a test. If satis- | the contract is signed. 
he condensers have a capacity of one | and altogether measure A ohms, : 7" ————— 
microfarad each, and there are aod of them | Brass sockets are placed in the series of Sostery the commen Woves wil be dispensed The cost of running street railways 
‘0 each main circuit, One pole of one con- | spools so that branch connection may be | With and the new invention placed in their | with horse power and with electricity has 
denser runs to a plus pole of a circuit, and | made anywhere to the circuit between the | stead. been carefully estimated, and for the pur- 
one pole of another condenser runs to the | spools. This high resistance is arranged to Sania x aes one pose of comparison a line running 50 cars is 
minus pole of the same circuit. The free | be connected across the poles of a circuit by | Sherman, Tex.—The Sherman and Deni. | taken. Such a line, operated with horses, 
poles of the two condensers join in a common | means of cords and plugs connected with the | son Electric Railway and Power Company is | cost $300.75 per day, and with electricity 
cireuit through a telephone drop to ground. | sockets at the top of the board, and its object | organized with capital stock of $300,000. | $69.50. The difference in favor of elec- 
When the main circuits are properly insu- | is to facilitate the measurement of a circuit | Mr. N. M. Lee was elected president of the | tricity is $231.25, or $4.62 per day saved 
lated and running smoothly, the drops are ' while the lighting current is in action. company. on each car. 
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Cable Service in England. 

The American who goes into a telegraph 
office in England for the first time to send a 
cable message usually undergoes an expeti- 
ence that confirms him in his opinion as to 
the superiority of the institutions of his 
native land. He has just arrived and is 
anxious to inform the folks at home, so he 


stops on his way to the railway station or | 


hotel. Telling the ‘‘cabby” to wait, he 
grasps a blank, fills in the necessary words, 
lays down his shillings and prepares to go. 
‘‘Wrong form!” says the clerk, politely 
but firmly. The traveller looks around help- 
lessly until some one, seeing his embarrass 
ment, hands him the white sheet required 
for cable messages. He gives it to the clerk 
with a sigh of relief. ‘‘ Must be stamped!” 
replies that official, pointing to a sign of 
‘*Stamps sold here.” The traveller hands 
his message to the bright-faced girl who 
presides behind the iron-railed counter. 
‘You must get it rated, sir!” she says. 
Ifalf in despair, anxious, maybe, to catch a 
train or join some waiting friends, he finds 
the rating clerk, buys the stamps trom the 
interesting young lady, and at last, ten min- 
utes or more having passed, has his message 
accepted and started via a pneumatic tube to 
some more central station, at which the 
operating room is located. Many are the 











Charleston,” while those of the electric light | 


company mostly millionaires of Boston ! 
The whole State is now in favor of the 
electric light ; all the leading papers which 
have had anything to say are in favor of the 
electric light. 
—————“_“-—-=_- 





Gas Engines for Electric Lighting. 

The practicability of using gas engines for 
electric lighting has been recently demon- 
strated at a restaurant in Los Angeles, Cal. 
| The installation was by the Rhodes & Keese 
Electric Company. 

A 15-horse-power Otto gas engine furnishes 
power for the operation of over 100 16-candle 
power incandescent lamps (Thomson-Hous- 
| ton system), which, it is claimed, is done 

with less cost than that attached to the burn- 
ing of 75 gas jets direct from the street 
supply. 

It seems probable that these developments 
must hasten the solution of the problem of 
domestic lighting. The tallow dip developed 
into the brighter gas, which in turn must 
slowly, perhaps, but surely step aside, and 
make rocm for the cleaner, cooler and more 
brilliant electric light for the illumination of 
homes. 
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Electrical News from Kansas City. 
The Vine Street Electric Railway made a 
very successful trip on the 23d, and was 
opened for business on the 24th They are 
running two cars now, and have one in re 





Fie. |. 


excellencies of the English postal telegraph 
service, but promptitude is not always one 
of them. It is just to say the new cable 
company has dispensed with many of the 
formalities which are so trying to anyone 
accustomed to American ways. 
—_——-e » e —_—_ 
Electric Lighting in South Carolina. 
The city of Charleston for the past two 
weeks has been on a considerable stir over a 
tight between the gas and electric light com- 
panies. 
The committee on lighting met and four 


of the five members were in favor of the 


electric light, but the chairman, the largest | 


stockholder in the gas company, sent in a 
minority report. 

The council at their first meeting stood 
12 to 12. 
another night. A new proposition was sent in 
by the electric light company which was ac- 
cepted by vote of 13 to12. The electric 
light company will therefore furnish 100 arc 
lights of 1,200 candle-power, Thomson- 
Houston system. 

The chairman of the lighting committee 
sent in a pitiful report, begging for the con- 
tract, as the stockholders of the gas company 
vere mainly 


of manager for the company in Mr. Bos- 
sart’s place. 
The following figures relating to Kansas 
City are furnished by Mr. E. R. Weeks : 
‘*Kansas City has a greater mileage of cable 


| street railroads than any other city in the 
| world ; is the twelfth city of the United 
| States in banking capital; tenth in bank 


clearings; ninth in volume of post office | 


business ; fifth in volume of telegraph busi- 
ness ; third in transfers of real estate ; second 
in live stock and packing house business ; 


second in the number of steam railroads ; | 
second in volume of passenger traffic ; first in | 


per cent. of profit from post office ; firstin the 
number of telephones in proportion to the 
population ; first in the number of telephone 
calls per telephone ; first in the volume of 
agricultural implement business ; first in ex- 
tent and resources of tributary territory. In 
the tributary regions are over 600 cities, 
whose populations range from 3,000 upward. 
Less than 50 per cent. of these cities are sup- 
plied with central station electric light service. 
Though most of them have street railroads, 
there are only 45 electric roads in operation.” 
Kansas City, Nov. 7, 1889. W. 
~-_- —— 


Uranium Discovered in Quantities. 


In a mine at Cornwall, in England, there 
has been discovered a lode of the rare and 
precious metal uranium, which has hitherto 
only been found in small pockets or patches 


and in two or three widely separated locali- 
ties. So rare isit that a century ago its 
existence was unknown, and so valuable is it 


that the market price is about $12,000 a ton. | 





—VIEW OF PORTION OF STEAM PLANT, MANHATTAN ELEctTRIC Lignt Company, NEw 


Serve. They have three more cars ordered. 
Each car is equipped with two 10 horse- 
power Thomson- Houston motors, and lighted 
with five incandescent lights. The station 
is very conveniently arranged with one 80 
horse-power generator driven by a 106 horse 
power Armington & Sims engine. The 
Western Electric Construction Company, of 
this city, constructed the work, and the Pond 
Engineering Company put in the engine and 
boilers. 

Business is very lively with the Edison 
Company at present, and they have a large 
force of wire men busy all the time. 

The Royal Electric Company, of Peoria, 
[ll., sold through their agent, Mr. Jenkins, 
an incandescent plant for the Hudson Kim 


| berly Publishing Company. 


A special meeting was ordered for | 


The Gate City Electric Company report 
business very good, having sold over 100,000 
feet of Okonite the past week. 

The Pond Engineering Company recently 
sold one 75 and one 150 horse-power Arming- 
ton & Sims engine, and one 400 horse-power 


Hoppes heater to the North East Electric | 


Railway Company. 

Mr. Paul W. Bossart, for a long time past 
the general manager of the Inter-State Elec- 
tric Company, has resigned his position, and 
in the future will represent the National 
Electric Traction Company, of Detroit. 


‘‘widows and orphans of | Mr. Thos. F. Clohesey will assume the duties | 


With platinum and copper the metal forms 
two fine alloys, each resembling gold, and 


offers a substitute for gold in electro-plated | 


ware. On account of its high electrical 
resistance it is also likely to be largely used 
in electric installation. Its rarity and high 
price have hitherto interfered with its use in 
these latter ways, but the discovery in Corn- 
wall may perhaps lead to its general intro- 
duction for such purposes. 
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The Great Northwestern Telegraph Com- 
pany’s system is being extended consider- 
ably and the old lines rebuilt this season. 
A new highway line from Brandon -to 
Carberry, Manitoba, has just been completed 
and opened for business, and a large force 
of men is engaged building a line along the 
Morris-Brandon branch ot the N. P. &. M. 
to Brandon; tbat line will be ready for busi- 
ness about December 10th, and will have an 
office at every station of the railway company. 
The line between Minnedosa and Brandon 
has been rebuilt, and men are now at work 
rebuilding the line from Winnipeg to Pem- 
bina. A new line has been built to Portage 
la Prairie along the N. P. &. M., andthe old 
line via Stonewall has been torn down. 
A second wire will be shortly strung to the 
Portage. The company’s connection with 
the M. & N. W. Railway Company’s line is 
still maintained. No further extension than 
those above referred to will be made this fall, 
as the season is too far advanced to undertake 


| any additional work. The new lines open 


up a big territory for the Great Northwestern. 





The Manhattan Electric Light Company 
—Description of its Interesting 
Steam Plant. 

The Manhattan Electric Light Company, 
which is one of the new local electric light. 
ing companies in the city of New York, hus 
every reason to be proud of its new station 
| located near the East River on 80th street. 
|The building is three stories and base- 
| ment, and throughout its interior arrang: 

ment is an excellent model for a large clectri: 
| light station. A brief description will inter 
| 





| est all our readers. 
On the second floor are located the station 
| offices of the company, the arc light testiny 
room, store room and carpenter shop 
reached in addition to the stairway, by 
"mean of a large freight elevator. Th: 
cupola for the wires is near the center ot 
| the building, each wire being protected by 
the most modern lightning arrester and 
| fuse. 
The first, or street floor, is the machin 
room, where a very business-like scene j 
portrayed, the room being nearly filled with 
| the immense Slattery alternating current 
dynamos for incandescent lighting, and with 
the Fort Wayne dynamos for are lighting 
A portion of the center wall is covered with 
voltmeters, ammeters, and a very complete 
switchboard, which is an interchangeable 


ei ei cl 


ano ag 


YORK. 


board, it being possible to connect any line 
with any machine in the station. The com- 
pany is now supplying some 300 arc lights, 
the dynamos for this work being grouped 
on the north side of the room. About 
18,000 incandescent lights are now being 
supplied with current, and the station bas 


been constructed so as to have a capacity 
| when full of nearly double that number of 


lights. South of the machine rcom on the 
same floor is the repair shop and testing 
room. An extension off this room running 
south is used as the laboratory. 

At the time of the visit of the representa- 
tive of the Review a number of the new 
Slattery meters had just been received, and 
machine room superintendent, Mr. Geo. 
Stevenson, stated that they were giving 
universal satisfaction. Our readers will 
remember that this improved meter was 
recently illustrated and described in the 
ELEcTRICAL REVIEW. 

THE STEAM PLANT. 

The engines used by this company were 
made by the well-known Hamilton-Corliss 
Engine Works, owned by the Hooven. 
Owens & Rentschler Co., Hamilton, Ohio, 
and embody all the latest improvements 
in steam engines, and were selected by 
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, competent and well-known expert en- 
vineer. The steam plant consists of four 
tandem compound condensing Hamilton- 
Corliss engines of 600 horse power each, 
ind two single cylinder condensing engines 
300 horse power each, or 3,000 horse 
power in all. A brief description of red 
indem-compcunds is not amiss here and | 
ill be of interest. The high-pressure cylin- | 
rs are 22 inches in diameter and 48 inches | 
oke, while the low-pressure cylinders are | 


inches in diameter and 48 inches stroke. | 
rhe engine bed is of the ‘‘ girder” type and 
very heavy and strong. The pillow- | 
ck bearing has adjustable gibs or quarter 
»xes and adjustable bottom bearing, which 
in be removed or duplicated with little 
yuble and no detention—a patent said to 
owned exclusively by this engine com- 
pany. The main shaft is of wrought iron 
8 inches in diameter, 12 feet long, carrying 
band wheel 24 feet in diameter, 50 inches 
ce and weighing 35 tons. The speed of 
iese engiwes is 74 revolutions per minute. 
rhe horse power developed by some of them 
as frequently exceeded 700. The valve | 
sear, While of the usual Corliss type, is of | 
ne proportions, accurate in its performance 
id of bright fine finish. Both high and ! 








low pressure cylinders are provided with | 
this valve gear. thus giving to each cylinder | 
in automatic cut-off with an automatic reg- 
ulation, 

A jet condenser is furnished with each of 
with air-pump (driven from 
the crank-pin of engine), brass-lined. with | 
brass trunk and buckets, and of large pro- 
portions. Their performance has been emi- 
nently satisfactory, although the condensing 
water is salt and taken from the East River. 
Another good feature of the plan of con- 
struction is the location of all pipes and con- 
nections, and the steam receiver under the 
floor ot the engine room. 

The builders of this engine guarantee 
duplication of parts in every case to an exact- 
ness, and being exclusive Corliss engine 
builders, they devote their entire time, skill 
and means to the development of their en- 
gines in every detail. Their engines are well 
and favorably known in almost every State 
and territory in America, east as well as 
west, and for electric lighting purposes are 
particularly effective and popular. 

Besides the tandem-compound, this com- 
pany make their engines also as twin or 
right angle compounds, or twin-tandem, 


these engines, 





| vertical as well as horizontal, and where the 


conditions are not suitable for compounding 


| or single cylinder condensing, they fur- 


nish any size or style of single cylinder high 
pressure engines of fine quality and finish. 
The works of this company are among the 
largest in the United States, located in the 
beautiful Miami Valley at Hamilton, O. 
THE OFFICERS. 
The Manhattan Electric Light Company, 


| as most of our readers are aware, uses al- 


most exclusively the arc and incandescent 
sjstems manufactured by the Fort Wayne 
Electric Company, Fort Wayne, Ind., and 
since its organization in this city has met 
with pronounced success. 

The active officers of the company are A. 
C. Bernheim, president; Robb MacKie, 
general manager, succeeding Mr. E. A. Leslie, 
who has taken entire charge of the subway 
work of the company, a department that has 
rapidly grown in importance ; George Hoag, 
superintendent ; George Stevenson, superin- 
tendent machine room, and Duane Tinkle- 
paugh, chief engineer. 

(asian ictasilbaidy 

Urbana, 0.—The Urbana Electric Light 
and Power Company is incorporated ; cap- 
ital stock, $30,000. 








Attica, N. Y.— The Attica Electric Light 


Company has been organized with a capital | | 


of $20,000. Applications for the light are 
coming in rapidly and the managers expect 
to have the plant in working order by the 
first of December. 


Keyser, W. Va.—A certificate of incor- | 
poration has been issued to the oe | 
Electric Light and Power Company, organ- 


ized for the purpose of supplying light. 


heat and power, by means of steam and elec- | = 


tricity to the public of the town of Keyser. 
Springfield, Ill.—The Secretary of State 


' issued a license to the Instantaneous Fire 


Alarm Compuny, at Chicago, to manufac- 
ture and sell mechanical devices for fire and 
police alarm ; capital stock, $500,000 ; incor- 
porators, Milton Weston, U. W. Weston and 
R. P. Mason. 


Bangor, Me.—The Public Works Com- 
pany, Bangor, Me.; capital stock, $250,000; 
paid in, $300; par value of shares, $100. 
President, Frederick M. Laughton, Bangor ; 
treasurer, Francis H. Clergue, Bangor. 
For constructing and maintaining water 
works, gas works, electric light plants and 
electric railways. Certificate filed, Nov. 1, 
1889. 





Fie. 2.—ANOTHER VIEW SHOWING PrpinGc BENEATH. 


Bryan, Texas.—The Bryan Water, Ice and 


Electric Light Company has been organized | Light Company has been incorporated by 
by J. W. Henderson, W. Smith and others, | Preston Lee, of Wilmington, Del., A. A. 
with a capital of $50,000. They will build Gilies and E. 8. Toadvine; capita) stock, 
water and electric light works and an ice | $30,000. 


factory. 
Chatham, N. ¥.—The Chatham Electric 


with $15,000 capital. The object is to 
manufacture, generate, produce and furnish 
electricity for lightand power. Thetrustees 
are James Morehouse, Chatham ; Clarence 
R. Dean, Albert M. Card, New York. 
Albany, Ore.—Articles of incorporation 
were filed with the county clerk of the 
Albany Canal, Water and Lighting Com- 
pany. The incorporators are C. C. Hogue, 
A. Bensell, J. O. Wilson and J. L. Ripley. 
The capital stock is $300,000, divided into 
8,000 shares of $100 each. The place of 
business is in Albany. The object is to 
operate the Santiam canal, Albany water 
works, electric light, power and factories. 
The stockholders are composed principally 
of a syndicate of New York capitalists, 


including Col. T. E. Hogg, president, of the 
Oregon Pacific Railroad; Geo. 8. Coe and 
others. 


| 





Salisbury, Md.—The Salisbury Electric 


Chicago, Ill.— Chicago Electric Railway 


| Company ; to operate railways in Illinois ; | 
Light Company was incorporated last week | 


capital 
O. M. Brady, L. P. 
Swigart and others. 


Peoria, Ill.--The Non-Magnetic Watch 
Company, at Peoria; for the manufacture 
of watch movements ; capital stock, $5,000; 
incorporators, W. H. Hammond, H. H. 
Hopkins, Carrie Geathard. 

Troy, N. Y.—A stock company has been 
incorporated under the name of the Troy 
Dynamo Company, with a capital of $20,000, 
divided into 1,000 shares of $20 each. The 
stockholders are William L. Hall, Justus 
Miller, Charles E. Hartwell, and H. 8. Pruyn | 
of Hoosick Falls. The company is now 
making a few of these machines at Knowlson 
& Kelley’s machine shop. If successful it | 
will build a large plant. Justus Miller has | 
been elected president of the company and | 


stock, $1,000,000; incorporators, 
Hicks, Charles F. 


William L. Hall secretary. 


| of water works and dams. 





Baltimore, Md.— The Electrical Con- 


| struction Company bas been incorporated. 


Capital stock, $12,000. 


Griffin, Ga.—H. C. Burr, J. G. Ray and 
others have organized a company with a 
capital stock of $25,000, for the purpose of 
lighting the town. 


Albany, N. ¥.—Articles of incorporation 
of the Empire Gas and Electric Light Com- 
pany of Suffolk County were filed last week 
with the Secretary of State. The company 
is to supply gas and electricity to public and 
private buildings, streets, etc., in the town 
of Huntington. The capital is $200,000, 
divided into 20,000 shares, and the trustees 
are George Olney, Henry L. Vansyckle and 
Charles A. Godley. 





Indianapolis, Ind.—The Indiana Land 
and Improvement Company; for buying 
land and laying: out town sites, building 
mills and erecting electric light plants. The 
capital stock is placed at $50,000. 


Warren, Ohio.—The Warren Electric Light 
and Power Company has been recently in- 
corporated under the State laws, and has for 
its officers the following men: President, O. 
L. Wolcott; treasurer, E. H. Wells, Pitts- 
burgh ; secretary,Chas. Fillius, and directors, 
E. H. Wells, T. W. Case, O. L. Wolcott, 
J. N. Green and H. B. Weir. 


Bangor, Me.—The Penobscot Water and 
Power Company, Bangor, Me.; capital 
stock, $200,000; paid in, $300; par value of 
shares, $100. President, Francis H. Clergue, 
Bangor ; treasurer, Frederick M. Laughton, 
Bangor. For construction and maintaining 
Certificate filed 
Nov. 1, 1889. Also the Penobscot Electric 
Company, Laughton and Clergue, Bangor, 
Me.; capital stock, $100,000 ; paid in, $300; 
par value of shares, $100. President, Fran- 
cis H. Clergue, Bangor; treasurer, Fred- 
erick M. Laughton, Bangor. For generating 


and selling electricity for lighting and power. 
Certificate filed Nov. 1, 1889. 
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means, here is a good example. 





Our electric light friends will be interested 
in our London letter this week. The 
method of charging for the electric light in 
that city, as shown by the propositions sub- 
mitted by the various companies, is some- 
what different from the custom on this side, 
yet there is much to. commend in the Eng- 
lish method, which evidently aims to reach 
a basis where the exact amount of electricity 
generated will be recorded and paid for. 





The Post Office Department has a rapid 
stamp-cancelling machine in use in the 
Boston post office which it is proposed to run 
by steam power. The machines are likely to 
come into use in all Jarge post offices and are 
just the things to which small electric motors 
can be profitably adapted. 


The second of the regular meetings of the 
Electric Club, this season, occurs Thursday 
evening, November 2ist. It will be the 
occasion of another extremely pleasant social 
evening, and an interesting and able address 
may be expected. Though the attendanceis 
always good, we do not think that the elec- 
trical men fully realize the value and import- 
ance of these gatherings. The Club House 
should be crowded whenever they are held, 
and we predict everyone present will be 
benefited. 





The local electric light companies, the 
ones which have had to bear the brunt of the 
recent fight in electric lighting, have greatly 
improved the aerial systems here in the past 
few weeks. Manufacturers of the highest 
grade of insulated wires have been rushed 
with orders from this city as never before. 
We trust the companies will not stop the 
work of improvement. There is much yet 
to be done, and while the expense must be 
enormous at first, we predict that it will pay 
in the end. 





An educated fish trained to carry a tor 
pedo in its mouth and fasten it on the bull 
of any desired vessel], could not do the job 
any more effectively than the Sims torpedo, 
elsewhere fully described in this issue. It is 
a triumph of electrical engineering, and vin- 
dicates the assertion that when a desired 
effect cannot be properly accomplished by 
the application of the other forces of nature, 
means can generally be found by which 
electrical energy will do it, and mostly too 
in a way far simpler and more controllable. 
One great advantage possessed by electricity 
as a power transmitter lies in the fact that 
with it the troubles of latent heat are forever 
abolished. Transmission by compressed air, 
gases or steam is notoriously subject to 
great loss of efficiency, and preliminary 
calculations for given work are most diffi- 
cult. The beautiful simplicity of the prob- 
lem, however, iv electrical transmission 
brings out its advantages more surely. In 
that respect, the Sims torpedo has an in- 
superable advantage. The solution of tor- 
pedo difficulties effected by Mr. W. Scott Sims 
adds another leaf to the circlet of honor on 
the brow of our Amber Goddess. 


Strange it is, indeed, that in the three 
great cities, London, Paris and New York, 
the existence of the electric light has been 
dwarfed and distorted by unintelligent and 
corrupt municipal control. There is no 
need to enter into a discussion of the 
wretched jobbery which has obtained in 
New York, for it is fresh in the mind of 
every electrical reader. In London, where 
for years it has been kept in leading strings, 
it did seem as though, at last, the voung 
industry had broken free and would assert 
itself against its natural rivals. We now 
learn that its apparent freedom was only for 
the moment, and that the lighting of the 
city must again brook ‘‘the law’s delay.” 
Was nut the beautiful Avenue of the Opera, 
in Paris, ablaze with the electric light in 
1881, and yet to-day the industry in that city 
has been practically legislated to death? It 
would seem, to state it mildly, that in very 
large cities where municipal control can be 
more easily influenced by older and well 
established industries, the electric light has 
not fared so well as in smaller cities where 
less ‘‘ pull” can be brought to bear on the 
powers that be. 





A movement is on foot to erect, to the 
memory of the late Dr. Joule, a monument 
in Westminster Abbey. Perhaps no other 
man in our day has so profoundly influenced 
the appliances of civilized life without being 
generally known as the cause of such in- 
fluence. Although every student of physics 
remembers the name of Joule with respectful 
admiration, yet the great mass of mankind 





only remember him as one of the names 
they learned in school and that he was some- 
way connected with the discoveries of the 
Jaws of energy. And yet he is to havea 
monument in Westminster Abbey where 
rest many of the great rulers of nations, 
rulers of human thought, and the great 
artists and the great poets of the world. The 
conservation of energy and the correlation 
of forces to the study and practical demons- 
tration of which he devoted much of his 
life, are factors in our present methods which 
are but little realized by the great mass of 
people who enjoy them. On his monument 
should be engraved : Here lies one to whom 
mankind is inestimably indebted, for he 
demonstrated that all forms of energy are in 
their nature alike, can be converted one into 
the other without loss, but cannot be 
destroyed. 





A JUDICIAL DECISION OF IMPORT- 
ANCE TO ARC LIGHT MEN. 

The United States Supreme Court has 
finally settled the ‘“‘Annular Clamp D” 
question, by affirming the decision of Judge 
Shipman, of the United States Circuit Court 
for the Southern District of New York, that 
Charles H. Hayes, of Ansonia, Conn., did 
invent the clamp in June, 1876, and that the 
claims relating to it in Charles F. Brush’s 
reissued patent No. 8,718, granted May 20, 
1879, are invalid. This was the case of the 
Brush Electric Company vs. Condit Han- 
son & Van Winkle, which was appealed by 
Brush. Elaborate mechanical exhibits were 
produced before the court, exhaustive argu- 
ments made by the attorneys, and the evi- 
dence was carefully examined. The attorney 
for the Brush Company stoutly contended 
that, as the Hayes clamp was square,. it did 
not anticipate the Brush clamp which was 
round, but the Supreme Court decided that 
‘‘the improvement, if any, in the use of the 
circular clamp over the rectangular clamp 
was only a question of degree in the use of 
substantially the same means.” The de- 
cision, which was delivered by Justice 
Blatchford, on the 4th inst., quotes Judge 
Shipman’s decision (reported in 22 Blatch- 
ford, 246), in full, andsays: ‘‘ His views on 
the subject are correct and well and ac- 
curately expressed, and we could not add 
to their force by a prolonged discussion of 
what is purely a question of fact.”’ 











THE INTERSTA TE COMMERCE LAW 
AND THE TAXING OF TELE. 
GRAPH AND TELEPHONE 
COMPANIES. 

Judge Butler, of the U.S. Circuit Court, 
Philadelphia, has filed an opinion in which 
he reverses the verdict of the jury in the suit 
of the city of Philadelphia against the 
Western Union Telegraph Company. The 
verdict was for some $14,500, covering 
interest and license fees for the years 1885, 
’86, ’87 and ’88, at the rate of $1.00 per pole 
per year, and $2.50 per mile of wire. 

Judge Butler decides that this is excessive, 
and that it interferes with the Interstate 
Commerce law. He decides that it is a tax 
and not a police regulation. He states: 

‘* The plaintiff cannot tax the defendant, 
not only because it is not authorized to do so, 
but because the State is without power to 
confer such authority. The imposition of a 
tax would be an interference with interstate 
commerce, and, therefore, an infraction of 
the federal constitution. The plaintiff may, 
and is in duty bound to, subject the defend- 
ant and other similar companies to such 
proper conditions, restrictions and supervi- 
sion respecting lines within its limits as are 
necessary to the public safety, and conse- 
quently to such charges as will enable it to 
perform this duty without loss to itself. 

‘* The ordinance imposes payment of $16,- 
000 annually. This is five times the amount 
required. It seems to follow as a necessary 
consequence that the ordinance is unreasona- 
ble. It compels a payment annually of about 
$13,000 in excess of the amount necessary. 
This is a tax pure and simple. The city can 
not collect and lay by a sum to insure itself 
against imaginary future demands which 
may possibly arise. 

‘ Judgment must therefore be entered for 
the defendant in spite of the verdict.” 

This decision will also, we think, apply to 
telephone companies operating in more than 
one State. For instance, the system of the 
Metropolitan Telephone Company of New 
York extends into the States of New York, 
New Jersey, and Connecticut, and the New 
York and New Jersey Telephone Company, 
of Brooklyn, as its name indicates, has ex- 
changes in both States. The telephone com- 
panies when subjected to excessive municipal 
taxation, as is often the case through a mis- 
taken notion of telephone profits, will find 
this decision of value. 





‘“ THE MICROBE OF THE MAGNET.” 

Under the above heading the REVIEW 
published over a year ago an editorial which 
treated of the mysterious power of the mag- 
net. This article apparently attracted great 
interest, and of all the many widely-quoted 
things taken from the columns of this jour- 
nal, we think that this one has received the 
most attention, appearing in nearly all the 
leading journals of this country, and also in 
many published in distant lands and in for- 
eign languages. We reproduce a portion of 
the article, and still await an explanation of 
the mystery : 

“‘A horseshoe of steel can be magnetized in ten 
seconds by the current of a few amperes from a 
battery, a ridiculously small amount of energy all 
told, and such a magnet can lift many pounds of 
iron in contact. But witliout contact it may lift and 
hold a pound of iron easily. 

“It will hold that pound for an eternity, andevery 
second of that time without end the magnet is ex- 
pending energy, until it foots up an almost incon- 
ceivable total of actual power. 

** Not alone that, but the magnet of one pound lift 
ing power to-day may, and will be, songer to 
morrow. 

** Where does all this really tremendous amount of 
energy come from ? 

** By what inscrutable process does the mere mag 
netization of a bar of steel make of it a machine 
for the transformation of energy ¥ Not a reaction- 
ary or storage device, which, like a steel spring, 
honestly givés back approximately all it has re- 
ceived, but a perpetual transforming or converting 
machine. 

“There is a hidden process going on of some kind; 
energy is going into the magnet all the time it is 
doing work, energy in some form. 

** Where does it come from; gravity’ atmosphere’ 
solar rays? earth currents? Whocan say?’ It isa 
great problem, worthy of a lifetime of indefatigable 
research. 

‘*It isa microbe, and it will be discovered; and the 
discovery will make electricity the queen of nature's 
forces, and steam will become a dim vision of the 
dark ages of the past.” 

socal 


ELECTRICAL INFORMATION IN THE 
NOTE BOOK OF OUR TRAVEL- 
ING DEFENDERS. 

An unusual amount of information relat- 
ing to all sorts of electrical matters is being 
gathered in foreign countries by the Military 
and Naval attaches of some of the principal 
United States legations. These officials are 
generally regarded as rather ornamental, 
harmless diplomats, with not much of any- 
thing todo, but they usually go about with 
their eyes wide open and their note books 
handy. Some of the information received 
from them is made public, but most of it is 
considered confidential, cither because of its 
importance to the government or because it 
is not desirable to raise any inquiries as to 
the source from which it was obtained. 
Some years ago, before Gen. Abbot made 
such arevolution in submarine warfare, a 
book of 300 pages, entitled ‘‘ Notes on 
Torpedoes, Offensive and Defensive,” was 
printed in Washington, without anything to 
show by what authority it was published 
and, at that time, it was regarded as quite a 
remarkable book. It turned out that this 
was a reprint of a confidential document of 
the English government, compiled by Major 
Stotherd, of the Royal Engineers. An en- 
terprising officer of the U.S. Navy, enjoying 
a trip to England, having been given an 
opportunity to look over Stotherd’s ** notes,’ 
spent a day and a night in making a copy of 
the entire work for his bureau. Its publi- 
cation led tosome spicy correspondence be- 
tween the two governments, but no serious 
resultsensued. The Bureaus of Information 
manage such affairs better now. 

The officers now on duty at U.S. lega- 
tions abroad are Lieut. James C. Post, of 
the Army Engineers, and Lieut. B. H. Buck- 
ingham, U.S. N., at London; Lieut. I. D. 
Borup, ‘Army oe e Corps, and Lieut. 
Aaron Ward, U.8.N., at Paris; Lieut. 
James C. Sanford, Army Engineers, at Ber- 
lin; Capt. Otto L. Hein, U. 8. rey at 
Vienna; Lieut. Nathan Sargent, U.S 
at Rome, and Capt. F. B. Hamilton, Sait 
lery, at Madrid. Lieut. Ward’s jurisdiction 
extends to St. Petersburg and Berlin. Most 
of these officers have had experience with 
electrical affairs. A story is going around 
that a prominent statesman, who was offered 
a foreign mission, declined to go unless his 
wife woul’ accompany him ; his wife would 
not go without her daughter and the daugh- 
ter would not go unless she could take her 
husband, who belonged to the army, and so 
it came about that our legation, of the first 
class, near the court of His Royal Highness, 
has a military attache. 
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BLECTRICAL NEWS. 


What is Transpiring in Electrical 
Cireles in the Leading Cities. 


OUR BOSTON LETTER. 


An Interesting Law Suit.—A suit in equity 
was begun in the Supreme Court, Friday of 
last week, against the officers of the Thom- 
son-Houston Company by some stockholders, 
to settle the question of ownership of the 
patents in the electric welding process. The 
plaintiffs claim that these patents are the 
property of the Thomson-Houston Company, 
but the directors take a different view, and a 
separate corporation has been formed to 
carry on the electric welding business. Much 
interest naturally attaches to the case. 

Boston Museum.—A novel effect is pro- 
duced in ‘‘ Hands Across the Sea,” now run- 
ning in its third month at this theatre. One 
of the scenes of the play is laid on board a 
ship. When the curtain rises the wind is 
heard whistling through the rigging and the 
flag at the mast head is seen flying in the 
breeze. The effect is very startling and, 
with the well-executed scenery, produces a 
strong sense of realism. All this is accom- 
plished by small ‘‘C. & C.” fan outfits which 
are placed behind the mast where they are 
out of sight. 

Lighting Men.—The Massachusetts Elec- 
tric Lighting Association was formed in 
Boston recently by 45 gentlemen, represent- 
ing 40 electric lighting companies, using all 
forms of apparatus, and having a combined 
capital of $4,000,000 or $5,000,000. Mr. F. 
A Gilbert, the president of the Boston Elec- 
tric Light Company, was elected president of 
the Association, and an executive committee, 
consisting of the president, ez-officio, Hon. 
T. C. Bates of Worcester, George W. Fifield 
of Lowell, C. L. Edgar of Boston, and C. A. 
Nichols of Springfield, was chosen to have 
charge of the affairs of the organization. 
The object of the association is to foster and 
promote the common interests of its mem- 
bers, and the membership is limited to com- 
panies engaged in the business of local elec- 
tric lighting and the sale of electric power for 
commercial purposes. The business meet- 
ing, held at the Tremont House, occupied 
the time from 12 to 3 o’clock, when the 
assembled gentlemen sat down to an elegant 
dinner, at which they were the guests of the 
Boston Electric Light Company. 

Train Lighting —The Johnson Storage 
Battery Company of this city have been put- 
ting in a_plant for lighting trains on the 
Intercolonial Railway in New Brunswick. 
Mr. A. R. Tinkham has spent the last five 
weeks in equipping an experimental train 
which is now lighted successfully between 
Halifax and Montreal. 

Simplex Wire.—Mr. Pond, of the Simplex 
Electric Company, state; that his firm is run- 
ning their three factories to the fullest capac- 
ity both night and day, and that it keeps 
them all busy to satisfy their customers. 
During the last four months they have re- 
ceived orders from St. Louis alone which 
reach a total of over 1,000 miles of Simplex 
wire, 

Boston Electric Club.—The dinner of the 
club to which the members were invited for 
November 7th, was, postponed until Tuesday 
evening, the 12th. A discussion concerning 
‘‘ Municipal Regulation and Control of Elec- 
tric Wires and Wiring”’ will take place after 
the dinner, which will be held at the Boston 
Tavern. z. W.8. 

Boston, Nov. 11th, 1889. 


OUR WASHINGTON LETTER. 


A Queer Fight.—The attorneys for the 
District are taking steps to dissolve the in- 
junction recently issued prohibiting the local 
Westinghouse Company from constructing 
underground lines, with a view of bringing 
the matter before the higher courtand getting 
a decision as to the authority of the commis- 
sioners in granting permits for such work. 
In this contest the commissioners and the 
Westinghouse interests are on one side and, 
oddly enough, the United States Lighting 
Company and the gas company are working 
harmoniously on the other side. 

Personal.—Capt. T. W. Symons has com- 
pleted his duties at the district commissioners 
office and will leave for Portland, Oregon, 
on the 9th inst. Willis B. Hawkins, the 
serious man who keeps the Daily Post sup- 
plied with fun, isan old ‘‘C., B. & Q. R. R.” 
operator, and he has started a scheme for 
gathering all the ex-operators in the city in a 
social meeting. There is a large number of 
them in government service, some holding 
important positions, and an interesting re- 
union is anticipated. 

A New and Novel Electric Railway.— 
Malone Wheless is the name of the inventor 
of an electric railway system which is being 
tested in Washington, D.C. The peculiar 
features of this system are a track made of 
rails shorter than the car used on them, each 
rail being electrically separated from the 
others; a main conductor buried in the 
ground with branch wires leading to every 
rail in the track; a series of electro-magnets 
placed underground beside the track (one 
magnet to each pair of rails), actuated in turn 











by a battery carried on the car and arranged 
to open the main circuit and divert the cur- 
rent through the car wheels and the motor 
while the car is on the pair of rails with which 
any one magnet is connected. The advan- 
tages claimed are that both overhead lines 
and underground conduits are dispensed with, 
and that the cost of construction is less than 
that of a road using either of them. The 
project is backed by a heavy capitalist, 
Mr. Samuel E. Wheatly, who proposes 
to have the system put in practical working 
condition before attempting to equip any 
roads for regular business. A quarter-mile 
experimental track, with sharp curves and 
heavy grades, has been constructed near the 
power-station of the Eckington road from 
which current will be supplied, and it is ex- 
pected that a car will be running and on 
exhibition by December 1st. .C. M. 
Washington, D. C., Nov. 9, 1889. 


OUR CHICAGO LETTER. 

Installations.—The Excelsior Company 
will install a plant for Murphy, Wasey & 
Co., Omaha, Neb., 150 incandescent lights, 
and one for the Hvening Journal of Chicago, 
of 225 lights. Mr. J. H. Reid, manager of 
the Mather Electric Light Company, reports 
the following sales the past week : Chamber 
of Commerce, Chicago, 3,600 lights; Mar- 
quan Opera House, Portland, Oregon, 800 
lights ; Julius Andrea, Milwaukee, 50 lights; 
Kent & Stuckfield, 50 lights. Spencer H. 
Gale, the Chicago representative of Cassidy 
& Son, has secured the contracts for furnish- 
ing the gas and electric light fixtures for the 
following buildings : Marquan Opera House, 
Portland, Tacoma Opera House, Tacoma, 
Wash. Ter.; California Hotel and Theater, 
San Francisco, Cal.; Spaulding Hotel, Du- 
luth; Pioneer Press, St. Paul; Aberdeen 
Flats, St. Paul; ‘‘New Hotel,” Helena, 
Montana. 

The Detroit Electrical Works have just 
gotten out a very neat descriptive chart of 
their annunciators, burglar alarms, etc. At 
Cleveland, Ohio, the Detroit Electrical Works 
have recently installed a 420-number annun- 
ciator with return calls. Among the numer- 
ous devices that these works have introduced 
in connection with their system of electric 
street car propulsion, none will perhaps be 
more appreciated by the men in charge of 
cars than the ‘‘ warning bell” or car gong 
lately put on the market by this company. 

It is a mechanical gong designed by their 
electrical engineer, Mr. F 





F. B. Rae, and is 
arranged to be operated by the foot of the 
driver. The gong is placed underneath the 
car platform, one at each end of the car, and 
provided with a detachable foot push, which, 
being removed from the gong not in use, 
prevents its operation by passengers ; by this 
device the driver has at all times both hands 
available for the control of the switch lever 
and brake. 

The above company have lately installed 
in their factory an incandescent plant of 225 
light capacity. 

Electrical Supplies.—The new representa- 
tive lately sent out by the Electrical Supply 
Company in the shape of a catalogue, bright 
and new, seems to have increased the com- 
pany’s business to a great extent, as they are 
very busy and have all that their present 
force can attend to in filling orders, and re- 
port that they are unable to manufacture 
goods fast enough to supply the demand. 

The Central Electric Company’s sales of 
Okonite wire in the past week have been 
tremendous, the demand for this class of 
wire seems to be constantly on the increase. 

Knapp Electrical Works.— The western 
agency of the Perkins lamp will, after Nov. 
15th, be in the hands of the Knapp Elec- 
trical Works. Mr. W. G. Halm, vice-presi- 
dent of the company, will return to the 
eastern Office. 

The Club.—The Chicago Electric (lub 
met in its parlors Monday evening of last 
week, with President 8. A. Barton in the 
chair. Many long faces were noticeable 
among the gentlemen present for the reason 
that this was the last evening that President 
Barton would preside, and was also the oc- 
casion of his farewellsupper. After the trans- 
action of routine business, the resignation of 
Mr. Barton was read and accepted with 
many regrets. Many letters of regrets from 
invited guests were read, in which they re- 
gretted their absence and the departure of 
Mr. Barton. A metion was made by Mr. 
F. W. Parker to accept Mr. Batton’s resig- 
nation and adopted by the club, after which 
Alex. Kempt presented the resolutions of 
the club. 4 closing a very neat speech 
he asked Mr. Barton to accept a copy, in 
which the members attest their love, esteem 
and friendship. After Mr. Kempt’s remarks, 
Mr. Wilmerding presented Mr. Barton with 
a silver plate 12x14 inches on which were 
engraved the resolutions adopted by the club. 
Mr. Barton replied in a very neat and touch- 
ing speech in which he thanked them all. 

The Franklyn Electric Company, 120 Ran- 
dolph street, are hard at work on a new dry 
battery. Many strong points are predicted 
for the little ‘‘Giant” which will soon be 
ready for the market. When seen by the Rr- 
VIEW representative it had been short cir- 
cuited five days and was still in —— 

Chicago, Nov. 9, ’89. . B.D. 





U. 8. Engineer School at Willett’s 
Point. 

Though the U. 8. Government is abomin- 
ably and shamefully slow and behind the 
age in adopting modern means of offense 
and defense, there has been no lack of dili- 
gence in affording means of practical edu- 
cation and training to the officers of the 
army and navy. Besides the excellent sys- 
tems of teaching the rudiments at West 
Point and Annapolis, there are the practical 
training institutions at Willett’s Point and 
Newport. The engineer school at Willett’s 
Point, New York harbor, is under the very 
efficient charge of Lieut. Col. W. R. King, U. 
S. Engineers, who is also commander of the 
post. Primarily, the school is for the in- 
struction of both officers and men belonging 
to the battalion of engineers in the various 
branches pertaining to their duties as en- 
gineer troops, but in the course for officers a 
most thorough training in the important 
branches of electrical science. Lieut. Col, 
King is an experienced electrical and me- 
chanical engineer, and is ably assisted by 
Capt. of Engineers 8. W. Roessler, who also 
is a skilled electrical engineer. Both are 
men of exceptional intellectual attainments 
and have done a great deal of original work, 
which owing to government ‘‘red tape” 
seldom becomes public. Lieut. Col. King 
years ago displayed his ingenuity by design- 
ing what was probably the first practicable 
disappearing gun-carriage. The now famous 
mammoth electro-magnet, whose cores 
comprised two 15-inch Rodman guns, took 
birth in his fertile brain. Many interesting 
facts were brought out in experimenting 
with the magnets. 

The school is provided with an excellent 
laboratory containing all the modern instru- 
ments and apparatus requisite in a complete 
course of electrical engineering. Dynamos, 
engine, motors, etc., and a large machine 
shop is now nearly completed. All con- 
struction work of such character is done by 
the troops under the superintendence of the 
officers. 

But much more than the mere provision of 
educational appliances should be conceded 
by Congress. It is strange that often the 
appropriation which is the most desirable is 
the very one to be spurned by our national 
legislators. The need seems perhaps so dis- 
tant as to be beyond mental vision. But, as 
a matter of pride, we should think more lib- 
eral appropriations ought to be granted these 
splendid schools. They are under the charge 
of officers whose every aim is to advance 
those under instruction in the paths of mod- 
ern science ; the standing of a U. 8. Engineer 
is very high all over the world. Give them 
more scope; let a war come to pass and it 
will be found that the U. 8. Engineers will 
be at the front, not merely in valor, but, still 
better, in ingenuity and the practical knowl- 
edge to mold the emanations of genius into 
whirlwinds of destructiveness. 

—_- 

—— The building of an electric road from 

Canton to Massillon, Ohio, is announced. 





—— A small point in the electricity-gas 
conflict has been developed by the govern- 
ment’s use of the Lungren gas burner, which 
is commonly placed in the center of and 
beneath the branches of a fixture which sup- 
port the electric lamps. Some of the incan- 
descent electric companies have contended 
that the excessive heat radiated by these large 
gas burners would destroy the insulation of 
the fixture wires, and therefore ‘‘ gas must 
go,” but some of the government offices find 
the Lungren burners very useful. 


The Edison Electric Light Company 
has filed a bill of complaint in the United 
States Circuit Court against the Edison Elec- 
tric INluminating Company, of Cumberland, 
Md., to restrain the latter company from dis- 
posing of any of its capital stock pending 
suit, and to compel it to assign to the com- 
plainant full-paid and non-assessable shares 
of capital stock of the par value of $5,340 or 
the value thereof, and to answer whether or 


no, in violation of an alleged agreement, the 
defendant issued bonds to the amount of 
$17,800, and having a priority of lien upon 
the property of defendant. The court granted 
the preliminary injunction as prayed. 








PERSONAL, 

Mr. H. L. Lufkin, of the ‘‘ C. & C.” Motor 
Company, has returned from an extended 
visit to the Pacific Coast where he found the 
demand for electric motors ever on the in- 
crease. 

Maj. Gen. John I. Sabin returned to his 
San Francisco home this week, having greatly 
enjoyed a flying visit East and the fine Cali- 
fornia weather we have been having here for 
the past two weeks. 

Mr. George C. Maynard, the able corres- 
pondent of the Review, has again assumed 
his duties as our Washington correspondent. 
During Mr. Maynard’s absence, Mr. George 
E. Morse supplied us with excellent reports 
of the electrical happenings that center about 
the Capital. 

Gen. H. 8. Huidekoper, of the American 
Bell Telephone Company, with headquarters 
at Philadelphia, was a New York visitor 
last week. The telephone companies of 
Pennsylvania, he states, show a regular gain 
in subscribers and the outlook is very 
satisfactory. . 

Mr. J. H. Reid, manager of the Mather 
Electric Company with headquarters in 
Chicago, was an Eastern visitor last week 
with headquarters at the Electric Club. Mr. 
Reid is a successful electric light man and 
has closed a great many important contracts 
for his company in the West. 


M. Marmaduke M. Slattery, the inventor 
of the electrical tricycle, came on from Fort 
Wayne and visited his New York friends 
last week. Electrical work in the West 
evidently agrees with Mr. Slattery, as he has 
recently gained so much in weight that his 
friends had difficulty in recognizing him. 


Mr. C. Selden has been re-elected member 
of the city council of Baltimore for two 
years, and is the only Independent-Fusion- 
Citizen Democratic member of that body. 
The report that the genial electrician is re- 
ceiving treatment at the Cotton Compress 
Company to reduce the size of his head so 
he can again wear his hat, we do not believe. 





tial 


The Allegheny County Electric Light 
Company will hold a meeting at Pittsburgh, 
Pa., on January 4, to consider the matter of 
increasing the capital stock. The desire to 
increase the capital stock is prompted by the 
possibility that the number of incandescent 
and are lights will need to be increased fully 
one-half. Another reason is that the com- 
pany expects that it will be compelled at 
some future day to put its wires under- 
ground, and it desires to be ready for any 
emergency. 

——__ « = e 

The edict has gone forth at telephone 
headquarters that the historic ‘“‘ hello,” about 
which lurk so many tender memories, must 
go. Last week users of the telephone helloed 
central without provoking anything more 
satisfactory than ‘‘ Number, please.” In- 
quiry as to the cause of this phenomenon 
elicited the information that it was decreed 
that ‘* helloes”” be discontinued. The philos- 
ophy of the new order does not appear. 
Possibly the telephone manager has turned 
Universalist. Perhaps he thinks the hello 
bodes too much familarity and breeds con- 
tempt for the sweet-voiced central.—St. 
Paul Pioneer Press. 


—-- ome 


With regard to lighting in Madrid, the Elec- 
tricity Supply Company of Spain was brought 
out last week under the patronage of Messrs. 
Murrietta& Company. Thecapital is £100,000 
in 19,900 ordinary £5 shares and 100 found- 
ers’ shares. The primary business of the 
company is the erection of a central station 
in Madrid, the contract for which has been 
given to Messrs. Hammond & Company at 
£80,000, to cover plant similar to that at that 
firm’s West Brompton station, for 25,000 
eight candle-power lamps, about 1,500 horse- 
power, the purchase of site and remuneration 
for obtaining concession. 

—_—_- ao 


The City of Columbiana, Ohio, is to 
be lighted by incandescent electric light 
for five years at $1,250 per year. 
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x", The Missouri and Kansas Telephone 
Company is stringing a new metallic circuit 
between Kansas City and Topeka, a distance 
of 70 miles... The telephonic business be- 
tween these two western cities is constantly 
growing. 

y*, The central telephone exchange in 
Concord, N. H, has received a new i00- 
wire switchboard, made necessary by the 
growth of the list of subscribers. It will be 
putin at once, and will be in operation in 
about 10 days. 





x", A judgment of $285,916.50 in favor of 
John W. Mackay, and another for $31,952.34 
in favor of Edward C. Platt, were obtained 
by default in the Superior Court of New 
York, against the Commercial Telegraph 
Company. The judgments were entered by 
Judge Dugro. 


x», The telephone company of Cincinnati, 
Ohio, is suing the Sprague Motor Company 
in that city because of inductive interference 
with the service. The case will be heard 
December Ist, and will be watched with 
interest by the telepbone and electric railway 
interests of the country. 


, A new telephone line has just been 
opened between Budapest and Prague. Aus- 
tria, and the employés could not agree what 
language to use to each other. Some wanted 
to speak German, some Polish, yet others 
Magyar or Czech. At last the difficulty has 
heen got. over by an ordinance that French 
shall be used. 


»*, It is reported by a Philadelphia paper 
that a party of capitalists of that city have 
organized a company of $1,000,000 for the 
manufacture at Lebanon, Pa., of electric 
light, telegraph aud telephone wires and 
insulated tapes under a new process. It is 
understood that an extensive plant will be 
erected at Colebrook, Pa. 

.*, The new underground service of the 
telephone company at Milwaukee, Wis., 
be putin operation in about three 
weeks. As the system is being built entirely 
independent of the overhead line, the day it 
is completed the telephone company will 
have two complete systems. In order to 
accommodate the growth of the business 
a new switchboard is being constructed, the 
contract price of which is said to be $25,000. 


will 





‘ The Erie Telegraph and Telephone 
Company, Lowell, Mass., announces that a 
quarterly dividend of one per cent. will be 
paid to stockholders, November 11th, 1889, 
that are of record at noon, Tuesday, Nov. 
Sth, 1889. Treasurer C. J. Glidden submits 
the following statement of the earning, 
expenses, construction and subscribers for 
the quarter ending Sept. 20th, 1889: Gross 
earnings, $178,526.45 ; gross expenses, $109, - 
813.89; net earnings, $68,712.56 ; dividend 
No. 24, $4,000; construction (new), $10,- 
098.11; net surplus for the quarter, $10- 
614.45. Subscribers connected July 1st, 
1889, were 11,564 ; added during the quarter, 
138; total number connected, 11,702. 





,*, The subscribers to the Cambridge, 
Mass., Telephone Exchange met last week 
to hear reports from the telephone manage- 
ment in regard to the poor service. General 
Manager Keller, General Superintendent 
Denver, Electrician Farnham and Superin- 
tendent Hanson were present to represent the 
company. It was stated by them that a 
thorough method of inspection had been es- 
tablished and the McClure system put in at 
an expense of $7,000 or more. These things 
ought to improve the service greatly ; in fact, 
it was allthat could be done except a metallic 
circuit, which would cost $175,000 and ne- 
cessitate an increased rental. By an expres- 
sion of opinion from the meeting, it was 
shown that since the agitation of the matter 
there has been a great change for the better 
in the service, especially during the daytime. 
It was voted to continue the organization 
and call public meetings when necessary. 





ELECTRICAL NEWS FROM LONDON. 


EXTRACTING GOLD BY MEANS OF ELEC- 
TRICITY — TRACTION INCREASED BY 
ELECTRICITY —ELECTRIC RAILWAYS 
IN EUROPE—ELECTRIC LIGHTING 
INCREASING IN POPULARITY 
IN LONDON. 


The rich harvists which are being reaped 
by many of the South African mines have 
caused those interested therein to watch with 
the closest attention the results of the electri- 
cal process for gold extraction. Lately at 
Grantham, on the works of Messrs. R. 
Hornsby & Sons, a number of gentlemen in- 
spected the Consen’s process. The Mening 
Journal states the result a3 most satisfactory, 
the system being ingenious and of great ap 
plicability. The ore after being crushed 
passes through rollers which separate any 
iron substances and entersa large iron-handed 
barrel. Some chemicals are now placed 
with the pu p iu the barrel which rotates, a 
current of electricity being at the same time 
passed through it and the ore. After about 
an bour the pulp is set free aud flows intoa 
large pan with rotatory fingers, then pro- 
ceeding through riffles on the plates which 
areamalgamated.and afterwards over blanket 
strakes, rubbers supplemented by electricity 
keeping the plates clean. The rubbers are 
on endless chains connected to the positive 
pole, while the plates are connected to the 
negative of a battery or dynamo. The ore 
used in the trial was almost entirely pyrites 
and hardly any quartz, so that the test was 
a most severe one. 

Some experiments of great interest have 
recently been carried out to test the effect of 
the application of electricity towards in 
creasing the traction power of a locomotive. 
A small dynamo and engine were mounted 
upon the locomotive and supplied a current 
to the rear driving wheels, and it is claimed 
that increased friction was thereby caused 
between the wheels and the rails superior to 
that obtained by the use of sand and enabl- 
ing a heavier train to be drawn. On the 
Trackville grade averaging 185 feet to the 
mile, with a train of 45 cars attached. the 
ascent was made in 28 minutes ; without the 
use of electricity it is stated that 55 minutes 
would have been occupied. The current 
used is low tension, and it isclaimed that the 
increased friction is completely controlled 
by the engine drawer. Should theinvention 
prove of practical utility, there is no doubt 
it would be largely taken advantage of by 
railway companies, as the use of a pilot en- 
gine up heavy inclines would in a large 
number of cases be rendered unnecessary. 

A German return lately made gives the 
number of electric railways in Europe as 11, 
the oldest being the Lichterfelde, Berlin. 
which was opened in 1881, is one and a half 
miles long, and with one motor and car 
carries yearly 100,000 passengers. The lat- 
est railway was that opened at Brussels last 
year, and has five motors and cars. The 
other lines, their age, length, and number of 
passengers carried are: Frankfort to Offen- 
bach (1884), maximum number of passengers 
in one year, 990.000 ; at Brighton (1883), one 
mile, 1,000,000 in all; Portrush (1883), six 
miles, 100,000 per year; from Moedling to 
Hinterbruche (1884), 2.8 miles, 340.000 pas- 
sengers ; Blackpool (1884), two miles, 300,- 
000 ; Bessbrook (1885), three miles, 300,000 
passengers and 30.000 tons of goods an- 
nually ; and finally, at Hamburg, opened 
last year, and for which no returns have yet 
been published. There are also two electric 
railways worked for mining purposes, viz : 
At Zankerode (1884), half a mile in length, with 
17 motors and cars used, and at Hohenzol 
lern (1884), where ona similar distance 16 
motors and cars were used. The expenses 
of working on the two last, which daily con- 
vey 300 tons of minerals, are respectively 
3(d. and 1d. per ton, whereas on the passen- 
ger lines they vary from 2d. to 446d. per car 
mile. 

At the Arts and Crafts Exhibition, now 
being held in the New Gallery, Regent street. 
W., some very handsome and artistic electric 
light pendants and electroliers are shown, 
the exhibits of the Globe Electrica] Engineer- 
ing Company, R. L. B. Rathbone and Messrs, 
J. Powell & Sons being particularly notice- 
able. 

It is stated that a scheme is now under 
consideration to utilize the Deptford installa- 
tion, whose mains are brought along the 
railway lines to Charing Cross, and to carry 
the same round the underground railway on 
the inner circle, 

With regard to the electrical exhibition at 
Edinburgh, it is now expected to open early 
in May next, and towards the guarantee 
fund the Edinburgh town council have 
subscribed £1,000, and the town council of 
Glasgow £500, completing the sum originally 
stated to be required, viz : £20,000. 

The Eiffel tower at the Paris Exhibition 
has set many imitators in motion and, in 
addition to one proposed near London, a 
company with, it is recently reported, Col. 
North as chairman has now been formed to 
build an Eiffel tower at Douglas, Isle of Man, 
and also a suspension bridge to connect the 
tower with the promontory of Douglas Head. 
The height of the bridge above the harbor 








will be 135 feet, allowing clear space for 
vessels of the largest tonnage to enter the 
harbor. The approach from the town will 
consist of a large circular tower with spiral 
roadway inside leading up to the level of the 
bridge, and this will be surmounted by an 
iron tower built upon a similar principle to 
that of the Eiffel. The proposed height of 
the tower is 400 feet above the sea level, and 
both the bridge and the tower will be illumin- 
ated at night by electricity, and a powerful 
arc lamp on the summit of the tower will 
light up the whole bay. The plans having 
been already deposited for the consideration 
of the Manx legislature, sittings of which 
take place chiefly in the winter, it is expected 
that the scheme will come under notice and 
discussion in the next few weeks. 

Considerable speculation has taken place 
during the last few days in electric light 
shares in anticipation of the city corporation’s 
decision as to the lighting of that portion of 
London under their jurisdiction. Should 
gas be superseded there is no doubt that 
shares in the electric light companies chosen 
will rise very considerably, and although the 
matter has not yet been definitely decided, 
sufficient feeling on the subject has been 
shown to satisfy good judges that the party 
in favor of electricity will have a considerable 
majority. 

The readers of the ELEcTRICAL REVIEW 
will be glad te have as complete particulars 
as possible regarding the various tenders sub- 
mitted for the electric lighting of the city of 
London, and will thereby be in a position to 
judge what progress has been made in that 
industry during the last few months in this 
country. Tenders were sent in by five differ 
ent companies, viz: The London Electric 
Supply Corporation, the House to House 
Electric Supply Company. Messrs. Laing, 
Wharton & Down, Metronolitan Electric 
Supply Company, and the brush Company, 
and these were submitted to the streets com- 
mittee of the committce of sewers, who ob- 
tained reports thereon from their electrician, 
Mr. W. H. Preece, and their engineer, Mr. 
Huywood, and from these reports I am able 
to give you the following information as to 
the various companies’ offers : 

The London Electric Supply Company 
specify arc Jamps, 500 watts; glow lamps. 
100 watts of such description as would best 
suit purpose required aud the best possible 
to be procured. The generating station is 
situated at Deptford, and the main conductors 
would enter the city at Cannon street and 
Blackfriars Bridges. The system adopted 
would be the high pressure alternate current, 
and the lighting would be commenced as 
early as possible after statutory powers were 
granted. The price to be 3s. 6d. per unit of 
10,000 watts to be supplied by meter and to 
include maintenance. (This unit is unusual, 
it generally being 10,000 watts which is the 
Board of Trade unit and which would make 
price 4s. 2d.) The current is to be charged 
by meter in general cases, but would not 
be absolutely bound to charge only in that 
way, and the company will be governed by 
the terms of their provisional order and by 
the Board of Trade regulations. In regard 
to penalties, payment would be made for 
substituted gas, so far only as the attendance 
to the gas lamps is concerned, and the penal- 
ties for failure are provided in the pro- 
visional order. 

The House to House Electric Supply Com- 
pany would supply focussing arc lamps suit- 
able for alternating currents, each lamp 
consuming 500 watts, giving a nominal 
light of 2,000 ¢. p., or if the commission 
should prefer lamps of 280 watts and 1,000 
nominal c. p. The lamps to be run on 
parallel from two separate circuits, each 
alternate lamp being on a different circuit 
and only the street lighting to be done from 
these circuits. It is not stated from what 
station the company would work nor where 
the conductors would enter the city. High 
pressure alternate current system would be 
adopted, and the public lighting of the main 
streets would commence within three months 
of the contract being signed and be completed 
within 12 months. The other portions of the 
district within nine months of instruction to 
commence and authorization to lay down the 
mains in streets. The price to be for arc 
lamps of 2,000 c. p. consuming 500 watts, 
£45 for the year ; 1,000c. p., 280 watts, £25. 
Glow lamps, 200 c. p., 500 watts, £45; 100 
c. p., 250 watts, £22 108 ; 50 c. p., 150 watts, 
£14; 16 c. p., 50 watts, £4108, The cur- 
rent to be charged for by meter payable 
quarterly on a sliding scale varying with 
maximum supply, viz: At the rate of 1s, 
per Board of Trade unit of 1,000 watts 
for the first 100 hours consumption of 
maximum supply; at 8d. per Board of Trade 
unit for the second 100 hours, and at 4d. per 
unit for any further quantity consumed. As 
to the eneiies the company suggest that the 
aggregate penalties for one day are not to 
exceed £50, and that none at all should be 
inflicted where the failure was so slight as 
not to materially affect the value of supply, or 
if due to causes beyond the company’s control. 

Messrs. Laing, Wharton & Down offer 
Thomson-Houston are lamps of 2,000 c. p. 
nominal, 500 watts each, with current of 10 
amperes. Do not propose glow lamps in 
main streets, but would use in side streets 





and courts in series of 82 and 64 c. p. Would 
not erect a generating station in the city, and 
the conductors would enter at Aldgate, 
Fenchurch street and Cannon street station. 
The high pressure direct system would be 
used, and work would be commenced within 
three months of the contract being signed, 
the main streets to be lighted within 15 
months. Other portions of district to be 
started as soon as 50 lamps are ready and 
added to 50 at a time ; the whole district to 
be lighted within three years of contract 
being signed. The price to be for are lamps, 
2,000 c. p., £30 for the year estimated at 3,750 
hours lighting required, and for glow lamps 
for the same period, 64 c. p., £12; 32c. p., 
£7. Extra hours to be in proportion. The 
prices respectively to be reduced to £26, £10 
and £5 if certain modifications in the speci 
tication which they suggest should be granted. 
To be charged for current by meter at 8d 
per Board of Trade unit or by agreement based 
upon that price. Messrs. Laing, Wharton 
& Down also propose a sliding scale for 
penalties—1d. per Jamp per minute and not 
to exceed 5s. per lamp per night. 

The Metropolitan Electric Supply Com 
pany specify 2,000 candle power arc lamps, 
taking 10 amperes of current and energy re 
quired 500 watts per lamp. A generating 
station is proposed at Greenore wharf on 
Surrey side of river Thames, near Black- 
friars Bridge, and another at Sardinia street, 
Lincoln’s Inn Fields. Would use high pres- 
sure alternating system for arc lamp circuits, 
and would have all distributing mains and 
boxes laid within 18 months of confirmation 
of agreement. The price would be 6s. 8d. per 
unit of 10,000 ampcres, equivalent to 8d. per 
Board of Trade unit for the private lighting. 
For the public lighting the tender is 8d. per 
unit. The annual charge for each are lamp 
to he £30, which would be reduced to £26 if 


certain suggested modifications were ac- 
cepted. The current to be charged by meter 


at 8d. per unit, or by an agreement of 30s. 
per annum per lamp for a continucus sup- 
ply, or 25s. foran intermittent supply during 
18 hours each day. The Metropolitan Elec 
tric Supply suggest a similar scale of penal 
ties to that proposed by Messrs. Laing, Whar- 
ton & Down. 

The Anglo-American Brush Corporation 
tender arc lamps: Brush double carbon 
lamps taking current of 10 amperes at 50 
volis; 2,000 nominal candle power and 
energy required for each 500 watts; glow 
lamps for the chief narrow streets to be 
worked in series with the arc lamps ; current, 
10 amperes (20 volts) ; energy per lamp, 200 

yatts ; candle power, 64 actual ; glow lamps 
for the ordinary narrow streets, lanes and 
courts to be worked iu series with the are 
lamps; current, 10 amperes (10 volts) ; 
energy, per lamp, 100 watts ; candle power, 
32 actual. The generating station to be 
outside the city ; the conductors to enter by 
the thoroughfares on the north and bridges 
on the south. The system used will be the 
high pressure direct for public lighting and 
the direct current battery system for private 
lighting. The prices to be: Are lamps, 
£30 per annum ; glow lamps, 200 watts £18 
perannum ; glow lamps, 100 watts, £7 per 
annum. To be reduced to £26, £10, and £5 
respectively, should certain modifications in 
the specification be adopted. The main 
thoroughfares to be commenced within three 
months of signing contract and to be com- 
pleted in 15 months. The other streets to be 
commenced as soon as possible after the main 
thoroughfares are completed ; the lighting to 
be put in operation at the rate of 50 lamps 
every three months, and the whole to be 
finished in three years from signing contract. 
The current is to be charged by meter rate 
8d. per unit of 1,000 watts. The consumer 
must pay for a minimum consumption of 
50 units per annum on each ampere capacity 
of his meter. The hours during which the 
lamps are to be lighted as fixed by the com- 
mittee were agreed to by all the companies 
tendering. 

The Thomson-Houston Company intend 
to push their business of electric traction in 
this country, and as there is a very con- 
siderable field this pioneer firm should reap 
a rich result for their enterprise. 

At the London Institution, FinsburyCircus, 
London, E.C., the following lectures, interest- 
ing to electricians, have been announced: 

Nov. 18th, 1889, Col. Gourand, ‘‘ The 
Phonograph.” Jan. 27th, 1890, Professor 
A. W. Ricker, M. A., F. R. 8., ‘‘ Electrical 
Forces.” Feb. 10th, 1890, Shelford Bidwell, 
M. A., F. R. S8., ‘ Electrical Phenomena 
iu Nature.” March 6th, 1890, Dr. B. W. 
Richardson, F. R. S8., ‘‘ The Birth of Great 
Inventions and the First Electrician.” 

Messrs. Woodhouse & Rawson, Limited, 
advise me that their business has so largely 
increased that more commodious premises 
have become necessary, and that the firm will 
remove next month from 11 Queen Victoria 
Street, E. C., to 80 Cannon street, London, 
E. C. CHARLES F FRENCH. 

London, October 30. 
—_- 

..-- The Standard’s Shanghai dispatch 
says that Le Hung Chang is working to 
secure the ratification of the Che Foo tele- 
graph convention. The American minister 
earnestly protests against the convention, 
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Synchronism i 


in Multiple Telegraphy. 





Written for the Ex.ecrricat Review, by GeorGEs 
EvaRI-TE Morse, of Washington, D. C.] 


Although multiple telegraphy is an art of 
recent growth, syachronism, upon which it 
chiefly depends for its operativeness, is com- 
paratively an old one; occasion for its use hav- 
ing arisen out of the necessity of obtaining ab- 
solutely uniform motion of the writing pens, 
in the old writing telegraphs of Bain, 
)’Arlingeourt, Casselli and others. In these 
ind other systems the message was written 
1 tin foil with insulating iuk, and the foil 
vith the message was spread upon a surface 
some kind, often on a cylinder, which 
vas rotated beneath a transmitting pen or 
style, and at the same time given a longitu- 
jinal motion so that the pen traversed its en- 
tire surface. Circuits were established 
rough the cylinder, foil and pen to the re- 
ceiving station, at which place was a similar 
en and cylinder, but instead of the foil a 
hemically prepared paper adapted to be 
liscolored by the passage of an electric cur- 
ent was spread upon the cylinder. As the 
ransmitting pen passed over the tin foil the 
urrent would decompose the compound 
ith which the paper at the receiving station 
impregnated, but when the pen ran over 
he insulating ink, the current would be in- 
errupted and a dark line left on the paper 
orresponding to the insulating ink. It is 
vident that unless the pens at each station 
ioved uniformly. the lines of the received 
nessage would be distorted and irregular. 
lhe only remedy was absolute synchronism 
in the motion of the cylinders. Bain, the 
arliest inventor, regulated his mechanism 
hy two pendulums, one at each end, which 
were caused to run on a circuit closing 
spring-catch at one extremity of the are. If 
hoth moved together a circuit was closed, 
which withdrew the catches from the path, 
but if one moved faster than the other it 
vould be held by the catch until the other 
had closed its end of the circuit. when the 
catches would be withdrawn and both would 
tart together. Another inventor sends an 
impulse to line at each beat of the pendulum, 
which releases a stop on the cylinders, which 
then make one complete revolution. The 
ume inventor in another device rotates the 
cylinders, and when the apparatus runs out 
of synchronism an impulse is sent which re- 
leases the connection between the motor and 
the cylinder shaft, and the faster cylinder 
stops wutil the slower catches up, when they 
both move together. There are also numer- 
ous devices for permitting one cylinder to 
rotate faster than the other, and arresting it 
it every revolution until the other catches 
up. In another device a pole changer puts 
ilternate poles to line through both instru- 
ments, and gives an intermittent rotary 
motion to the cylinders. As both make a 
definite regulated movement at each reversal 
synchronism is obtained. Lenoir describes 
i device in which current from the trans- 
mitter is led through a commutator ona 
shaft, which carries fans to regulate the 
motion. Mounted on a similar shaft in the 
receiver are radial arms of iron or steel 
which pass in proximity to the poles of an 
electro-magnet. The commutator (supra) is 
so arranged that an impulse is sent through 
the coils of the electro-magnets when the 
radial arms are exactly above them. Any 
variation of speed will thus be corrected, ac- 
celeration if slow and retardation if fast, by 
the action of the magnetic field, should the 
impulse come when the arms are coming on 
or going off the poles, or are in any position 
but exactly above them. Before i pass to 
the more recent devices, for synchronizing 
multiplex telegraphs, I will describe the 
phonic wheel of Ponl La Cour. This con- 
sists of an ordinary horse-shoe electro-magnet 
placed in proximity to the periphery ofa 
toothed iron disc hollowed out and _ filled 
with mercury to make the motion uniform. 
A pulsating current is sent through the 
magnets which, at each pulsation, attracts up 
the successive iron teeth and produces a 
motion of rotation. The current interrup- 
tions are caused by the tines of a turning 
fork rapidly opening and closing the circuit. 
A local circuit through magnets, actuating 
and governing the fork, is also caused to 
be opened and closed by the same means. 
The forks at the t-ansmitting and receiving 
stations have both the same rate of vibration, 
and consequently will produce both the same 
rate of revolution. This, although devised 
for a printing telegraph, is equally applic- 
able to multiplex, which consists, as is well 
understood, in giving the line in succession 
to one operator after another. This is ac- 
complished by having a circular table con- 
sisting of alternate conducting and insulated 
segments. Connection is made between the 
operators’ instruments and the conducting 
segments. A trailer arm mounted on a ro- 
tating spindle connected to line is caused to 
sweep rapidly over the table, thus giving 
each operator in succession the line for a 
brief period, the motion being so rapid that 
each operator is practically in connection 
with the line at all times. The system of 
Delany is practically built on this founda- 
tion. In the earliest patent to himself and 
Callahan, a similar arrangement of vibrating 





circuit breaker and motor is shown. In one 
modification there is a separate line connect- 
ing the magnet coils of tne motors, and thus 
the same actuating impulses are used in both. 
In another there is noline for synchronizing, 
but a synchronizing impulse is sent through 
every 10th segment, which are ordinarily 
placed at a distance of ,, of a revolution 
apart. In the patents to himself, Delany 
states that he may use a table of 60 contacts 
connected up into six groups of 10 each, 
numbered from 1 to 10. The 9s and 10s of 
each group are used for synchronizing in the 
following manner: For brevity, the terminal 
stations will be called X and Y throughout. 
At station X three 9s most remote from each 
other are connected together and to a cor- 
recting battery. At the same station three 
10s, most remote from each other and from 
the connected 9s, are connected through 
corrector coils on the vibrator magnet. The 
remaining 9s and 10s are thrown out or un- 
connected. Atstation Y the 9s, correspond- 
ing to those connected to the battery at X, 
are thrown out, while the alternate 9s which 
correspond to those thrown out at X are con 
nected with the correcting battery at station 
Y, and the 10s at station Y which are con- 
nected with each other and the correcting 
coils on the vibrator magnet at Y correspend 
to those thrown out at X, the 10s at station 
Y corresponding to the connected 10s at X 
are thrown out or unconnected. At both 
stations the number 10 contacts, which are 
connected to the correcting coils, are built 
out or extended towards the adjoining 9s 
which are not connected with any circut. 
Should the apparatus at Y move a little 
faster than at X, the finger will get on the 
extended part of a 10 contact while the 
finger at X is on a 9, and the current will be 
sent through the correcting coils which in- 
creases their magnetic force and causes them 
to act on the vibration, increasing the am- 
plitude of its vibration at the expense of the 
rate. In another patent Delany states that 
he prefers to have in the fork at Y a tendency 
to run faster. rather than slower than X, but 
should the rate of X excced Y, he has 
placed on Y a small contact 813, next to one 
of the 9s, which (813) is connected to an ac- 
celerating magnet placed between the tines 
of the vibrator fork. The trailer will rest 
on this contact 814, while the trailer at X is 
on a 9, and a current will be sent energizirg 
the magnet and heightening the rate of vibra- 
tion. In another case he has connected all 
the 9s at each station together and to battery, 
and all the 10s together and to correcting coil 
on the tuning fork. From these connections 
it follows that when one trailer rests on a 9, 
and the other on a 10, a correcting impulse 
is sent over the line. When both rest on 9s, 
the batteries being put with opposite poles 
to line, oppose each other and there is no 
current. When both trailers rest on 10s, 
there is no battery on line. Instead of having 
correcting coils on the vibrator magnets, he 
may, as shown in his various patents, cause 
the correcting current to adjust the pole- 
pieces of the vibrator magnets, which are 
made adjustable for that purpose, so as to 
regulate the strength of the field. Or he may 
by relays or analogous devices close a short 
circuit around 1esistances placed in the local 
vibrator circuit, or entirely interrupt the 
current through the motor magnets. He 
prefers to correct only at one station and 
have the other fork entirely undisturbed. 
Means are also shown for accelerating one 
and retarding the other, at the same time. 
Other inventors place a series of electrically 
controlled detents in the path of the trailer 
arm, which are successively removed as the 
circuits are completed in order. Should the 
apparatus run out of synchronism, the 
faster trailer will be stopped and held, until 
the slower catching up there will come an im- 
pulse to remove the detent and free the arm. 
Rogers, in his ‘‘ visual synchronism,” places 
on the shafts of both motors commutators 
whose corresponding segments are connected 
by wires, so that when in synchronism im- 
pulses are sent through both commutators, 
and an electro-magnet mounted on the motor 
shaft. On the armature of the rotating mag- 
net there is placed a mirror. When the 
image of a candle or other source of light is 
thrown on the rotating mirror, it will appear 
as an unbroken ring of light. The play of 
the armature between its stops, caused by 
the impulses of current, will cause nibs to 
appear on the ring in the mirror. These nibs 
should appear at equal intervals, and by 
placing a pointer where one of them ought 
to appear, it may be ascertained by the dis- 
placement of the nib when the apparatus is 
not in synchronism and it may be regulated 
accordingly. Cassagues uses a fork at which 
governs the speed by interrupting the cur- 
rent through the armature of an ordinary 
electric motor which rotates the trailer. At 
station Y is another motor and two tuning 
forks of different rates, one slightly faster 
and one slower, than the fork at X. These 
forks are thrown into operation in a manner 
aoc og to be explained, and make and 
reak the motor circuit in the same manner 
as the fork at X. One fork responds to 
negative currents and the other to positive. 
A polarized relay closes circuits which send 
currents of corresponding polarity through 
appropriate forks, according to the character 








of the impulse sent from X, to throw either 
the fast or slow fork into oper tion. The 
character of the impulse transmitted is regu- 
Jated in the following manner: Two ad- 
joining contacts on the table at X are con 
nected to two batteries with opposite poles 
to line. Corresponding space on Y isdivided 
into three small contacts and the middle one 
connected to the polarized relay. Should Y 
run out of synchronism, the trailer will be 
on this middle contact while the trailer at X 
is on one or the other of the battery contacts. 
An impulse will thus be sent through the re 
lay to throw one or the other of the forks 
into vibration and correct the specd of the 
motor. Patten, in the most recent improve- 
ment, works on the principle that the tele- 
phone is a synchronous alternate current 
motor. The transmitting diaphragm (field) 
producing alternate impulses in the coil 
(armature) and line, and the receiving 
diaphragm (armature) responding to muta- 
tions of current in the coil (field) repeating 
the motions of the sending diaphragm in per- 
fect synchronism. Following this he bas 
pla electric motors at each terminal to 
rotate the trailer. Upon the back of the ar- 
mature spindle of one motor two insulated 
conducting rings are placed, to which is con- 
nected one end of each of the two armature 
coils. Brushes bear on these rings, and it is 
obvious that at each half revolution the cur 
rent is reversed through the coils, and a 
complete alternation will be made ut each 
revolution. This alternating current is 
taken off by the brushes that bear on the 
rings, and is shifted by polarized relays, to 
the line, and from tbe line to the receiving 
station where it is led around the field of 
the motor. The armature of this moto con- 
sists of two Siemens shuttle-wourd coils 
placed at right angles to each other, and 
supplied by a source of constant current. A 
half revolution wil! thus te made at every 
reversal of the polarity of the field caused by 
the alternating current through the coils, 
and since the current reversals are one for 
every half revolution of the governing motor 
the apparatus will tun in perfect synchron- 
ism. The same inventor also shows a method 
of mechanically reversing the current by 
placing alternate battery poles to alternate 
segments. The trailer, sweeping over the 
table, comes upon the alteruate Contacts and 
puts alternate poles to line. Such is briefly 
the systems of synchronism as practiced to- 
day, and although susceptible of great im- 
provement will remain as a monument to the 
men who have fostered the growing art of 
telegraphy. 
——_ » o —__ 
The Missouri and Kansas Telephone 
Company. 


President Mulvane has issued the follow- 
ing statement to the stockholders of the 
Missouri and Kansas Telephone Company, 
dated at Topeka, Kans., November 1, 1889: 

Herewith find statements of the earnings 
of your company for the quarter ending 
September 30, 1889, and also for three- 
quarters of 1889. 

We are much gratified with the fine show- 
ing we make for third quarter. We have 
completed during the quarter and opened 
exchanges at Warrensburg, Mo.. and Hut- 
chinson, Kans. We have also completed a 
metallic circuit from Kansas City to War- 
rensburg, Mo., expecting during the fourth 
quarter to extend this to Sedalia, Mo. With 
the general revival of business from the good 
crops in our region, we hope to continue the 
good showings of the second and third quar- 
ters. Our expenses for the fourth’ quarter 
must of necessity be large, as we are replac- 
ing with cable and copper wire as many of 
our weak lines as possible, so we may give 
our patrons good winter service. While we 
do not look for a recurrence of last a 
disasters, yet the painful memory is still with 
us, and we are hedging against a like mis 
fortune. 

Your board of directors increased the divi- 
dend to 114 per cent. for the quarter ending 
September 30, thus bringing the average 
dividend up to one per cent. per quarter for 
1 


Treasurer N. R. Ferguson gives the fol- 
lowing statement of the earnings of the com- 
pany for the third quarter, ending September 
30, 1889 : 


Gross earnings............ ‘ 
Gross a scene 
Net earnings for the quarter. 


$105,575 48 
$76,223 10 
29,352 38 


105,575 4 


zx 


Gross earnings for three- 

quarters 
Gross expenses. .. 
Net 


$11,981 57 
$251,511 56 
60,470 01 





———_ 311,981 57 
Divid'd paid, 1st ae, %4 of 1 per cent. 9,004 50 
Dividend paid, 2d quarter, 1 per cent. . 12,126 00 
Dividend paid, 3d quarter, 144 percent. 15,182 50 


$36,408 00 

Cost of construction to date......... ... 25,775 43 

Cost of repairs for quarter........ _ 17,361 98 
Included in gross expenses. 

oS Eee eee 520 

Subscribers discontinued... 339 





Net gain for the quarter................. ea 
Present number subscribers. ............... 





..++- The Postal Telegraph Company has 
opened an office at San Francisco, Cal. The 

estern Union has also a new office in the 
Wells-Fargo Express Company's building 
of that place. 











.... B.L. McLean, of Ogdensburg, N. Y., 
has been appointed manager of the United 
Lines Telegraph Company in Oswego, vice 
8. L. Parsons, who has moved to Watertown. 





..-. The French cable now 
at North Eastman will be landed at Rock- 
port, Mass., ina few weeks. It will be run 
into the cable house at Cape Hedge, and 
bnew instruments will be put into the Com- 
mercial Cable Company’s office, the com- 
panies having combined. 


connecting 


...» The Western Union Telegraph Com- 
pany have purchased the telegraph line of 


the Georgia Pacific Railroad, extending 
from Columbus to Atlanta. They took 


possession last week and will at once put up 
three or four additional wires, and 
offices at all the principal stations along the 
line. 


open 


..-. The Department of Awards, Pitts- 
burgh, met recently and awarded the con 
tract for repairing the electric wires to the 
Gamewell Company, of New York, for $9,- 
135. The contract for the chamber was 
awarded to Jacob Schneller, for $2,400. 
There were three bidders, Mike Gallagher, 
who bid $4,700, and Booth & Finn, who bid 
$3,450. 


Builders are erecting three more tele- 
graph lines between Macon and Atlanta, 
Ga., two for the Central railroad and one for 
the Western Union. New wires are also be- 
ing erected between Macon and Savannah. 
The business of the Western Union at 
Macon has increased so largely the past two 
years that ten additional wires have already 
been built. 


A late french invention consists of 
a thermometer with a scale about eight 
inches long, reading from 0° to 30° centi 


grade. The bulb holds mercury as usual. 
A platinum wire of about .0008 inches in 
diameter runs from end to end of the tube, 
being connected with platinum terminals 
fused through the glass. The length of 
wire between the above-mentioned scale of 
degrees has a resistance of 200 ohms. The 
resistance of the whole thermometer, there- 
fore, will vary considerably as the mercury 
rises and falls in the tube, and it is on this 
that the arrangement for telegraphing the 
temperature to a distant point depends. 
The receiving instrument consists of a low 
resistance galvanometer and an auxiliary 
resistance of about 200 ohms. Two cells 
connected in parallel are employed to send 
acurrent through the thermometer, resis- 
tance, and galvanometer, the deflection of the 
latter indicating the height of the mercury 
in the thermometer tube. 

R. R. Dobell, of Quebec, promoter 
and projector of the Canada Atlantic Cable 
Company, says that every arrangement so 
far necessary has been perfected, and that 
the cable is a solid fact. Work will be com- 
menced next year and will be pushed for- 
ward vigorously. The capital expenditure 
of the company is estimated at $1,600,000. 
One of the principal manufacturing com- 
panies of London has offered to provide, lay 
and guarantee a cable of the most approved 
type for $1,500,000. The company’s lines 
will thus cost one-fifth less than any of the 
Anglo-American cables, one-quarter less than 
the Direct United States, Western Union 
and Compagne Francaise lines, and one 
quarter less than that of the Commercial 
Company's connection. The Canada Atlantic 
cable will extend from near Clew Bay, in 
Ireland, to Greenly Island, in the straits of 
Belle Isle. The cable will be 1,900 miles 
long. Dangers to be met with from icebergs 
grounding in this northern region are not 
feared. The object in having the cable laid 
so far north is that it will be absolutely free 
from risks during repairs of other cables and 
can be more easily raised when required. 
The other cables are all close together and 
are sometimes crossed. The Canada Atlantic 
line will be laid 150 miles north of any of 
these. 
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* * The formal opening of the Thomson- 
Houston Company’s electric railway between 
North Adams and Adams took place a few 
days ago. 


* * Mr. S. P. Ellis, manager of the Johns- 
town (Pa.) Street Railway Company, 
having obtained the contract for the con- 
struction of an electric railway at Greens- 
burg, Pa., began work last week. 


* * The citizens of Jacksonville and Med- 
ford, Ore., have raised a subsidy of $20,000, 
and the Jackson County Electric Light and 
Power Company has agreed to put in a light- 
ing plant and build an electric railroad 
between the two towns. The road is to be 
three foot gauge, and to be in running order 
by May next. 


* * The work of wiring for the street rail- 
road at Columbus, Ohio, has been completed. 
A single wire above each track carries the 
current for the propulsion of the cars. The 
work has been done by the Short Electric 
Railway Company in the latest and most 
approved manner. 


* * The Thomson-Houston Electric Com- 
pany, of Boston, has begun proceedings in 
the United States Circuit Court against the 
East Reading Railroad Company and _ its 
officers at Reading, for alleged infringement 
on the plaintiffs’ patented improved current 
collecting device for electric railways. 


* * A deal has been recently consummated 
at Nashville, Tenn., by which all of the 
street railway lines in the city will be con- 
solidated under one management, the capital 
stock being about $3,000,000. About 50 
miles of road are included in the deal. All 
the lines will be operated by electricity. 


* * Boston capitalists have visited Green- 
wich, N. Y., with the intention of erecting 
an electric light plant at Middle Falls and 
extending the wires to Greenwich and 
Schuylerville for street lighting and com- 
mercial purposes. In connection with the 
electric lights an electric railroad for passen- 
gers and freight has also been broached and 
meets with general approval. 


* * The work of putting up the poles for 
the overhead wires for the Mt. Oliver Electric 
Railway, Pittsburgh, Pa., has been com- 
pleted. The road will be started again early 
next week. When $6,000 had been expended 
by the company in endeavoring to put the 
wires underground without securing satisfac- 
tion it was abandoned, and an ordinance 
was presented in Councils, and passed, grant- 
ing the right to use the overhead system. 

* * The gross earnings of the West End 
Street Railroad Company, Boston, Mass., for 
the year ending September 30, 1359, were 
$5,165,000. Dividends did not accumulate 
upon all the $1,500,000 of common stock 
now outstanding, but after the payment of 
$102,500 in dividends on common stock 
there remains a surplus of about $110,000. 
Charged to the construction account are the 
cost of 200 new cars and about $800,000 
spent for electrical development, some of 
which was for real estate. 


* * A company has been formed with a 
capital stock of $50,000 for preliminary 
operations to connect an electric railway 
from Boston to Salem by way of Lynn. The 
board of directors, as chosen, consists of 
Henry W. Savage, Simon H. Hathaway, of 
this city; Frank H. Hills, of Newton; 
Frank W. Atkins and J. C. Bennett, of 
Lynn ; and Edgar 8. Buffum and Albert H. 
Patten, of Salem. Besides these, the follow- 
ing gentlemen are named as stockholders: 
Mason G. Parker, Alonzo B. Wentworth and 
William F. Rich, Boston ; Herbert W. Cook, 
John McLay, George O. Fall, Fred. E. Parker 
and Ira B. Kieth, of Lynn, and A. Gold- 
smith, of Salem. The distance over the 
route proposed is 17 miles, and such a road 
would, if built, be brought into direct com- 
petition with the steam railroad. 





The New Electric Motor of Charles D. The Growth of the Telegraph Business. 


Jenney. 

The accompanying cut illustrates the form 
of Jenney motor and dynamo used for sizes 
less than ten horse-power. This machine is 
widely different from those in general use ; 


the armature, field magnet and shape of | 
pole-pieces being its characteristic features. | 


The inventor has aimed to produce a mag- 
netic field of great strength, which will, at 
the same time, be economical to maintain. 
By studying the direction of the magnetic 
lines of force about a straight bar magnet, 
the inventor was led to design the form of 
magnet shown. The natural direction and 
curvature of the lines of force, as they pass 
through the air from one pole to the other in 
a bar magnet, are well known. In this 
machine the pole-pieces were niade to corre- 
spond with the natural curvature of the 
lines of force, thereby reducing to a mini- 
mum the length of the magnetic circuit and 
its resistance. The magnet core is made of 
the softest of wrought iron, and is turned 
back from each end the same diameter to 
which the pole-pieces are turned. There are 


slots in the lower ends of the pole-pieces, so | 
that by means of bolts they are firmly | 








| In 1870, less than 25 years ago, the 
telegraphic record of the Western Union 
Telegraph Company showed 112,191 miles 
of wire and 9,000,000 messages sent. This 
year the mileage of wire is 647,697 and the 
number of messages sent 54,000,000. Every 
country in the world which aspires to be 
| grouped with the civilized nations of the 
world has, within the last 25 or 30 years, 
adopted the electric telegraph as the method 
of speedy communication, and the deserts 
of Africa and the vast steppes of Asia are 
punctuated with the wire-bearing poles. At 
the close of 1880 the mileage had increased 
to 300,000 miles, and the messages num- 
bered 38,155,991. The majority of the busi- 
ness of the Western Union has been the 
transmission of press dispatches, and to the 
newspapers of the country are sent annually 


from a billion and a half to two billions of 
words. This vast business is supplemented 
by an ever-increasing private business, the 
celerity of whose performance has béen pro- 
moted, of course, by the recent advances in 
telegraphy, the perfection of the automatic 
system and the development of the duplex 
and quadruplex systems. 








THE NEW JENNEY ELECTRIC 


clamped to the core, thus securing a most 
perfect magnetic union. 

The armature is wound with the greatest 
care, and so insulated that there is little 
danger of ‘‘short-circuiting” and burning 
out. The core is built up of thin iron disks, 
all of which are securely fastened to the 
shaft. The ends of the armature and the 
electrical connections are thoroughly cov- 
ered, thereby protecting them from copper 
dust or dirt of any kind. The commutator 


sections are made of phosphor-bronze, and | 


are insulated with mica. 

The shaft is made of a fine grade of steel, 
and runs in journal boxes provided with 
interchangeable sleeves of phosphor-bronze. 
These machines are provided with self-oiling 
bearings, and will run for weeks without at 
tention. 

oes re 

»*, The story is told of a gentleman em- 
ployed at a colliery a few miles from Glas- 
gow who had a dog called Jimmy, which he 
parted with to a friend at a colliery some 
mniles distant. 
by telephone, and the other morning the 
gentleman rang up his friend and asked how 
Jimmy was doing. ‘‘ Oh, he’s fine,” was 
the answer. ‘‘ He’s at my feet just now. 
I'll hold him up and see if he knows your 
voice.” This was done, and the former 
owner shouted over the wire, ‘‘ Hillo, 
Jimmy!” Jimmy made no sign of recogni- 
tion, but on being set down again he at once 
made for the door, and when his old master 
went home to dinner the dog was there to 
welcome him. 


The two offices are connected | 


Motor, INDIANAPOLIS, IND. 


Lansing, Mich.—The Electrical Invention 
Company, with an alleged paid up capital of 
$100,000. The incorporators are Thomas 
H. Hicks, Homer Pennock, Peter Duffus, 
Salem Johnson and Elkana D. Richmond. 


Norfolk, Neb.—At a meeting of the di- 

rectors of the Norfolk Electric Light Com- 
pany it was decided to increase the author- 
ized capital stock to $20,000. The present 
paid up capital is $15,000. $2,000 worth of 
the new stock is to be put on the market at 
once, for the purpose of putting in an arc 
light plant. 
Lynn, Mass. — Newly elected officers 
| of the North Shore Electric Light Com- 
| pany, of Lynn, Mass.: President, B. F. 
| Peach, Jr., of Lynn; treasurer and clerk, 
Thomas T. Robinson; directors, B. P. Peach, 
Jr., Thomas P. Robinson, George F. Proctor, 
Irving B. Sayles, George W. Davenport, 
Lucius Floyd, Charles H. Thayer. 


Bangor, Me.—The Butterfield and Mitchell 








| Electric Cooking and Heating Company has: 


| been organized in Waterville with a capital 
| of $500,000. The officers are as follows: 
| President, J. T. Clarkson; treasurer, Wm, 
T. Haines; directors, H. R. Butterfield, 
Willis Mitchell of Waterville, J. T. Clarkson 
of Amesbury, Mass., and Wm. T. Haines of 
Waterville. The purposes of the corporation 
are the manufacturing and selling of ap- 
paratus for cooking and heating by electricity, 
and forthe purpose of buying and holding and 
making any patent cooking or heating device 
or apparatus by electricity and for the sale 
of the same in any country, and to collect a 
royalty on any patent right or invention 
which it controls. 





The Massachusetts Electric Lighting 
Association. 
To THe Epiror oF ELECTRICAL REVIEW : 

In the organization of State Electrica) 
Associations, Massachusetts leads the coun- 
try. The initial step which led to the con- 
summation effected to-day was taken on the 
21st of May, 1889, at which time a meeting 
was held in this city, composed of represen- 
tatives of companies engaged in the business 
of electric lighting. The committee raised 
at that meeting to consider the advisability 
of forming a State Association, reported as 
follows : 

**We regard the formation of such an Asso- 
ciation as desirable from every point of view ; 
indeed, we regard tt as necessary to the protec- 
tion of our mutual interests.” 

Pursuant to a call issued by this commit- 
tee, a meeting of representatives of central 
station companies was held at the Tremont 
House to-day (November 7th), for the pur- 
pose of effecting a State organization. About 
40 companies, representing fully $5,000,000 
of capitalization, participated in the meeting. 
All systems of electric lighting are now 
operated daily by these companies ; the ar 
and incandescent ; the high pressure and low 
pressure ; the continuous and alternating 
currents. This shows that the organization 
is cosmopolitan. 

A code of by-laws was adopted and th 
following officers were elected: F. A. Gil- 
bert, president, Boston; T. C. Bates, vicc 
president, Worcester; G. W. Fifield, vice 
president, Lowell. Executive Committee 
F. A. Gilbert, Boston; T. C. Bates, Worces 
ter; G. W. Fifield, Lowell; C. L. Edgar 
Boston ; C. A. Nichols, Springfield. 

Membership in the Association is limited 
to central station companies doing an electric 
lighting and motor business for commercial 
purposes, Gas companies doing an electric 
lighting and motor business in connection 
with their gas business may become mem 
bers, and a number of such companies were 
represented in the meeting. 

The objects of the Association are ‘to 
foster and promote the common interests of 
its members.” The by-laws provide for 
co-operation with similar associations organ 
ized in other States, through the medium of 
a national association, in such manner as 
may hereafter be considered desirable. 

The Boston Electric Light Company ex 
tended a cordial invitation to all persons pres 
ent to dine with its officers at the conclusion 
of the meeting. This invitation needed no 
repetition, everyone’s hearing seemed to be 
good and all appeared to understand what 
an enjoyable entertainment would be found 
in the cosey Tremont House dining room, to 
which Mr. F. A. Gilbert led the way. 

A movement is being made to organize 
State electrical associations in all States. 
The work is being assisted and developed 
under the auspices of the ‘‘ National Com- 
mittee on Legislation of the National Electric 
Light Association.” The necessity for such 
organizations is very clear to all who have 
given thought to the subject. All central 
station companies are incorporated under 
State laws. They occupy the territory in 
which they do business by virtue of munici 
pal franchises, the tenure of which is con- 
trolled by State legislation. Through State 
legislation they acquire all legal rights, 
through State legislation all efforts to cripple 
or thwart their endeavors are made. Had 
there been a properly organized electrical 
association in the State of New York to look 
after proposed legislation, the laws requiring 
criminals to be executed by electricity, and 
creating a ‘‘ Board of Electrical Control” in 
New York City composed exclusively of 
politicians (the Board has no electrician in 
its membership), would never have made 
New York the electrical plague spot of the 
country. The damage already done to the 
electrical industry by these two laws is 
simply enormous; such damage may be per- 
petuated if effective measures of prevention 
are not provided. 

A. R. Foors, 
Chairman National Committee on State and 
Municipal Legislation of the National 
Electric Light Association. 


Boston, Mass., November 7, 1889. 
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Some Interesting Figures Relating to 
the Cost of the Electric Light. 
Engineer Commissioner~ Raymond, of 
Washington, D. C., acting under the direc- 
tion of an act of Congress passed at the last 
session, has been making long and careful 
estigation to determine whether any re- 
uction can be made in the prices paid for 
blic lighting, either by electricity or gas, 
innual or five year contracts. The city 
js now paying the gas company $20 per year 
each six foot burner for 2,600 hours 
imination, and the United States Electric 
upany 60 cents for each arc light of 1,000 
ual (2,000 nominal) candle-power, burning 
night (about 11.74 hours), which is 
iivalent to $219 per light per year. There 
181 arc lamps in use, all on underground 
ductors, carrying a high tension current 
ibout 2,500 volts. Buth of these cor- 
rations are armed anc equipped for de- 
mined opposition to all attempts to invade 
position held by them. The gas com- 
vy declines to make any reduction on one 
ir contracts, but woud take a five year 
tract at $19.50. President. Norment, of 
United States Company, informs Major 
iymond that they have built an extensive 
tem of most substantial conduits at great 
pense; are using the best lead-covered 
bles and bave been subjected to a heavy 
itlay in renewing burnt-out cables, but 
cy regard this work us experimental and 
lieve that time can only determine whether 
ce system will be successful. It has been in 
se tou short a time to decide whether it can 
iaintained upon a basis of 60 cents per 
mp. Mr. Norment declares that electric 
rhting is still in its infancy, that it is im- 
ossible to form any adequate idea of iis 
tual cost, and that any reduction in the 
resent price would be unwarranted. 
Major Raymond bas endeavored to ascer- 
in what the proper price should be in two 
ys; first, by comparison of prices paid 
other places, and second, by a theoretical 
timate of the cost of production in this 
ty. He has prepared a statement of the 
riccs in 336 localities, from which it ap- 
urs that the lowest price is $33 per light 
er year, burning to 12.30 a. M., and the 
gucst is $28v for all-night lights ; the aver- 
e price for all and every night lights is 
‘.6 cents per night per light. From this 
ula he concludes that the minimum price 
uich can be justly paid for the underground 
rc light system is about 57.6 cents per night 
r light. 
he following are the “ all-night” prices 
some of the principal places in the state- 
1ent referred to : 
Contract Price For MunicrpaL Arc LIGHTs, 
2,000 CANDLE PowEr. 





Term of Numberof ee er 

Place, Contract. Lights. year. 
‘ew Haven, Conn ..B yrs. 146 $171 55 
ilmington, Del. a> 33 164 25 
unpa, Fla ° ete 20 182 50 
launta, Ga : ee 150 120 00 
lumbus, Ga.... Tithe 40 108 WO 
vanuah Sid 100 255 V0 
xarkana, Ark ; 14 160 00 
eblo, Col .. > = 100 156 vO 
inidad, Col . * 30 150 00 
lianapolis, Ind mia 100 60 v0 
avenworth, Kan 35 120 00 
tisville, Ky. ase. © 50 233 60 
ew Orleans, La ia ™ 948 130 00 
weil, Mass. ee 182 182 50 
ill River, Mass 40 180 Wu 
ilem, Mass ose * 170 163 50 
ringfield, Mass. ree: ih 54 20 00 
reester, Mass.. a 170 200 00 
lrian, Mich ae ae 63 100 00 
rion, Mich, aan .* 33 135 00 
ittle Creek, Mic h iagare 65 200 00 
troit, Mich ee 673 178 8 
ist Saginaw, Mich.. * ihe 126 120 00 
ind Rapids, Mich Fig 40 140 0v 
eckson, Mich ; 194 88 81 
Cloud, Miun a Wh as 24 125 00 
utchez, Miss ss. ol A 65 8 00 
insas City, Mo 65 200 75 
vada, Mo. ee Ret 16 125 00 
lalia, Mo lis: 20 125 00 
Louis, Mo 2,250 75 60 
unchester, N. H ey Be. 240 142 35 
imden, N. J ie = Wh 119 146 00 
tm = 32 80 00 
: aa 106 182 50 
t Y . a 3 481 182 50 
oklyn, N.Y inves 2 1,106 182 50 
w York City, N. Y...... ied 324 127 75 
ughkeepsie, N. Y w= 210 128 00 
chester, N. Y ew ,050 104 03 
racuse, N.Y. . => 295 144 Ou 
ison City, Nev. F 10 300 00 
sayton, Ohio... A See 146 150 00 
pringfield, Ohio mm Tg 54 130 00 
eubenville, Ohio. ao 23 75 00 
oledo, Ohio we 400 100 00 
ltoona, Pa. .« ; 82 98 00 
Harrisburg, Pa Po 2. 90 00 
Lancaster, Pa.. a 138 124 00 
ittsburgh, Pa : Sr 500 104 00 
rovidence, R. I 247 182 50 
ashville, Tenn vacsaee 150 82 77 
tutland, Vt Bs 56 280 00 
Elle snsburg, Wash sO “ 7 180 00 
lilwaukee, Wis a 135 150 00 
M yntreal, Que 5 135 146 09 


Not being satisfied that the experience in 
other localities is of any great value in as- 
certaining the cost of lighting in this city, 
ind having no power to require the local 


company to furnish information, Major 


Raymond, in order to arrive at a more re- 
liable result, has prepared the following esti- 
mate of the cost of such a plant as is now 





operated by the United States Company at 
Washington, with a capacity for 350 arc 
lamps (1,000 actual c. p.), and 4,000 incan- 
descent lamps (16 c. p.): 


COST OF STATION AND PLANT. 


tee eee is Aaeeade Siete sobs Wome $20,000 
BERETS CR ornare as ae re .. 20,000 
12 4 miles conduit ‘$11,000 per mile) ........ .136,40 
Lamp-posts and heads... ................. +++ 4,500 


Office and store-room fittings.......... 
Boilers, engines, dynamos, etc 26,000 
16 miles are light cables ($1,000 per mile) .... 16.000 
2.56 miles incan. light cables ($1,900 per mile). 4,864 
2.24 miles incan. light cables ($4,070 per mile). 9,117 

$337,881 
Superintendence and labor per year 17,130 
Coal, 3,988 tons (5 Ibs. per h. p. hour), at $3. 25. 12. 961 


RUNNING EXPENSES. 











Leber ond extenten.. ere 
Maintenance. . DEE VScres c-sescveces GEE 
pO EE <r ee £32 
Water .. €00 
ee: 375 
TE Cs cchitdhbhceGeatessi0.0+6e>seedet 12,961 

Olt waste and sundries......... ... 0.00... 2,549 
$37,647 

DEPRECIATION. 

Buildings, ete , 5 percent. ........ .........-. $8,005 
Machinery, 10 9 (ecdbedeuekn ouge sonnet 
Cables, » = jSuee oqlbetubaniies 4,497 
$25,192 

Interest on capital, 6 per cent............... $20,400 


Cost per horse power hour........ 
Cost of municipal are lamp per annum, ‘4 86 


hours at 4.66 cents per hour........ ...... $199 73 
i osis cic cdeecped cecnsedeccsecane senen 15 40 
$215 13 

Cost of arc lamp per night .. ........... 58.94 cents. 


oe 
New Electric Light Business. 


The constant and growing demand for the 
electric light is well evidenced by the follow- 
ing list of sales of the Thomson-Houston 
Company, sent us by our Boston corre- 
spondent : 

The Thomson-Houston Electric Company 
reports the following sales of incandescent 
apparatus to local companies : 

Ween WG, Oisncsacccccesccccccsccccccsvcsces cvs 300 
South Pittsburg, PL Rateeanet |<: bona aeeees 300 
CT ess, pons vederees cece cecvensoenes 
SESE Rh css aness > occeitecessctne 1 
Cincinnati. O..... ...... es vestcvcveetde reenni 
Salem, Mass .. 


650 

Mt. Vernon, Ind..... in ‘ 650 
orkid, «9945030068 ~bbana eke ae 
wi « 650 

650 


au 4 Sener 
Turner's Falls, Mass ...... 


The same company reports ‘the followi ing 
sales of arc apparatus to local companies : 










ngs. sececscionsves Suiewabe 50 
New Philadelphia, O.......... EE eee 
errr 
Seattle, W. T..... .100 
Stonington, Conn. . 30 

lem, O.. . . 80 
Birmingham, Ala. — 
Mt. Vernon, ..100 
Middletown, N. ¥. 50 
Tuscaloosa, Ala. 50 
Columbus, 0.. 100 
Upper Sandusky, . 50 


Somerville, Mass. - 200 
Oshkosh Electric Light & PowerCo. ,Oshkosh, Wi is 30 


The same company reports the following 
sales of arc and incandescent apparatus for 


isolated plants : 

Arc. Inc. 
Phila. & Reading R.R., Reading, Pa..... 20 
O'Donnell, Spencer & Co , East Saginaw, 

| NER SRI Ea RR 200 
Carnagie. ty & Co., Munhall, Pa.... 70 
Washington Mills, Lawrence, Mass cee 50 
E Mansfield & Co., oe ae 35 
Aber Joyle Man’f'g Co., Chester, Pa..... 50 
H. Twitchell, Union City. Sg se~o08 
Syracuse Steam Heat & Power Co., 

Syracuse, N. Y 
Wineman Bros., Upton Station, Tenn . 
Crandal I Typewriter Wwe 7, Parish, N.Y. 
Henr: all, Danvers, Mass... .. 
saa ley Leather Fabric Co., Reading, 


3. 8: Crane, ‘Lake ‘Village. N. H.. 

Day Cordage Co., East Cambridge, Mass. 

Hockanun G Co., Rockville, _ lap 
K. & A. H. Jones, Lynn. Mass........ 

x. N. Wilson, Watertown, Conn..... .. 

earle, Dailey & Co., Medfield, Mass.... 


————_ <e 


Sg8s gee 


S355 





—— It is expected that the Schuyler Com- 
pany will receive the contract for lighting 
the streets of Alexandria, Va. The 60 
days’ trial which the city has been giving 
the system of that company will expire on 
17th prox. ~ 


—— The Edison Electric Light Company 
of Williamsport, Pa., has signed the contract 
by which they come into possession of the 
steam heat plant. The steam heat plant 
will use the exhaust steam from the electric 
light station. 


-— The Pond Engineering Company 
have furnished the American Electric Light 
Company, of Kansas City, with a 50 horse- 
power Armington & Sims engine, and the 
Empire Cordage Company, of Champaign, 
Ill., with a 15 horse-power Gardner vertical 
engine for driving their isolated Edison 
plant. They will furnish and erect two 150 
horse-power boilers complete, with Pond 
Engineering Company setting for the St. 
Louis Smelting and Refining Works. 





Big Incandescent Lamp Business. 

The Westinghouse Electric Company re- 
ceived orders for central station alternating 
current dynames for 30,250 16 candle-power 
incandescent lamps capacity during the 
mouth of October, distributed over 25 cen- 
tral station plants. This is the largest 
umount of business ever done by the com- 
pany in the same period of time, being an 
increase of over 2,000 lamps over the work 
done in September. 

Ameng the many contracts awarded to 
the company lately, is one for Allegheny 
City, Pa., for apparatus for a 3,000 alternat 
ing current light plant ; another for a simi- 
lar plant in West Superior, Mich., and again 
another also for 3,000 lights in Havana, 
West Indies. 

The latter is an extension of a plant which 
the company put up a year ago. 





_ 


It is said that J. P. Smith, of Minne- 
apolis, will put in,a $15,000 electric light 
plant At Independence, Iowa, and has secured 
a ten years’ franchise. 





—— The Sawyer-Man Electric Company 
reports baving unfilled orders for over 100,- 
000 lamps, although running their factory at 
510-534 W. 238d street, this city, day and 
night. They are advising their customers to 
order at least two weeks in advance of re- 
quirements on account of the beavy demand 
for lamps. Who says the electric light bus 
iness is not booming ? 


—— Within the next month the new in- 
candescent electric light system, for street and 
house use, will have been completed and in 
operation by the Denver Electric Illuminating 
Company. Denver, Colo., and another 
chapter will have been added to_the city’s pro- 
gress toward metropolitanism. The new 
system will start out with a service of 650 
lamps, which may be increased to 10,000 
before the limit of capacity is reached. 


-— A gentleman who arrived in Hart- 
ford, Conn., last week from a trip abroad, 
brought over an electric lantern, manufac- 
tured by J. Pitkin, London, which is the 
only one on this continent. It consists of a 
battery in small compass with an incandes- 
cent light inclosed in a small globe. It gives 
a strong light. The manufacturer stated 
that a cartridge factory in Bridgeport has 
ordered two of these lanterns, as there will 
be no danger of an explosion in their use. 


-—— Mr. Geo. W. Silsby, of the Edison 
United Manufacturing Company, has sold thc 
following recently : C. W. Hunt Co., Staten 
Island, 150 sixteen candle-power lamps ; 
Jamestown Worsted Mills, Jamestown, N. 
Y., 1,000 sixteen candle-power lamps; 
Bloomfield, N. J., 500 thirty candle-power 
Edison municipal. The domestic plant will 
be 1,000 sixteen candle-power. Work on 
Hackensack (N. J.) central station is nearly 
completed, and current will be turned on 
about November 1st. 


—— Ata recent mecting of the newly 
incorporated West Troy (N. Y.) Electric 
Light Company, officers were elected as 
follows: George H. Moseman, president ; 
George W. Hunt, secretary and treasurer ; 
directors, Mr. ‘Toller of New York, Mr. 
Lindsay of Brooklyn, and John Gallagher 
of Lansingburgh. The work of establishing 
an incandescent plant will be rapidly for- 
warded. A large number of subscriptions 
for commercial lights have been received. 





The old joke of a man stealing a red 
hot stove has often been worked on the stage, 
and always evoked hearty applause because 
of itsseeming improbability, says the Augusta 
(Ga.) Chronicle. An affair has just trans- 
pired in. Augusta, however, which almost 
discounts the stove theft. It is the stealing 
of an electric light while actually in service. 
It must certainly have been some one well 
versed with the manipulation of electricity 
as applied in lighting, for the trick was 
accomplished just as if done by an employé 
of the company, had he been ordered to do so. 
The switch was first used to divert the cur- 
rent, the lamp was lowered and secured, and 
then the circuit was again completed by 
means of the switch. 














— Merrill, Wis., has entered into an 
eight year contract with its electric light 
company. 


—— The Louisville, Ky., Gas Company is 
contemplating the erection of a large elec- 
tric light plant. 


—— Toward starting an electric light 
plant at Bristol, N. H., $5,000 of the $8,000 
necessary hus been subscribed. 


—— The natural gas supply of Scottdale, 
Pu.,, being shut off, a movement is on foot 
looking to the organization of an electric 
light company for street lighting. 

-—— The Wright Engineering Company 


has just installed a 25-light arc plant at the 
coal wharves of Jordon & Company, Boston. 





San Angelo (Tex.) Electric 
Light Company, recently formed, are busy 
setting poles and stringing wires for their 
main lines. 


—— W.S. Hayer, formerly agent for the 
Edison Electric Light Company, in Wil- 
mington, Del., has removed to San Francisco 
to fill a similar position. 


—— The International Telegraph District 
and Call Company, of Baltimore, Md., have 
put in additional incandescent electric light 
machinery, with capacity for 500 lights. 


—— Itis said that the Thomson-Houston 
Electric Light Company has bought the 
Seneca Falls and Waterloo street railway for 
the sum of $6,700. It will be equipped and 
run by electricity, and is to be in operation 
before January Ist. 


-— At the annual meeting of the electric 
light company, Thomaston, Conn., Aaron 
Thomas was re-elected president, J. S. Eust- 
wood, secretary and treasurer ; directors, A. 
P. Bradstreet, A.M. Young, J. 8. East- 
wood, A Thomas and B. W. Pease, M.D. 


—— The Electric Light Company at Port- 
land, Me., will soon put in another boiler, 
engine and two more dynamos. There are 
21 dynamos, vire of them being used for arc 
lights and 12 fcr incandescent lights. Seven 
large boilers, using 125 horse-power each, 
furnish the motive power for the engines. 


—— The city council, of Mitchell, 8. D., 
recently granted an exclusive franchise for 
an electric light plant to the Northwestern 
Electric Light Company, of St. Paul, the 
Thomson-Houston system to be used. The 
plant will be completed November 20th, with 
a capacity of 30 arc and 600 incandescent 
lights. 


—— The committee on lighting streets, 
of Manchester. N. H., held a meeting last 
week and. as if to make up for their recent 
excellent exhibition of caution in locating 
lights, went to work and voted seven new 
ones, calling for an addition to the electric 
light expense account of about $1,100 for 
the ensuing year. 


—— The electric lights in Baton Rouge 
have not been lighted for several days, and 
the streets have been in darkness. The 
managers of the plant explain that they are 
running on moon schedule, and this is the 
time for the moon to show up. But the 
perverse moon, says the Advocate, continucs 
to refuse to shine in spite of the dictum of 
the almanacs. 


—— The Thomson Houston Electric Com- 
pany reports the following sales of incandes- 
cent apparatus to local companies : Leomin 
ster, Mass., 650; Waltham, Mass, 650; 
Carlisle, Pa., 1,300; Bradford, Pa., 650; 
Franklin, Mass, 650; Passaic, N. J., 650; 
Mt. Vernon, Md., 650; Lancaster, N. H., 
650; Atchison, Kans., 650; Vicksburg, 
Miss., 650 ; Santa Cruz, Cal., 650; Peoria, 
Ill., 1,800; Watertowo, Wis., 650; Mason 
City, Iowa, 300; Pana, IIl., 650. 
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The Pond Engineering Com- 
pany.—We have just received the new 
and very complete illustrated catalogue of 
this company, containing a description of 
their system of steam plants for electric 
lighting and power. It sets forth, in a con- 
cise and interesting form the advantages of 
the company’s popular methods of work. 


W. H. Gordon & Company. — 
This new firm, which has opened offices at 
115 Broadway, New York, starts in under 
the best auspices and with the announce- 
ment that all goods carried will be of the 
best quality. Standard testing sets, Simplex 
line wire and Wirt voltmeters are a few of the 
goods carried by this company. They now 
have in press a new catalogue which will 
soon be ready to send out. 





The Standard Paint Company.— 
The “ P. & B.” insulating compound is in 
great demand, the Standard Paint Company, 
of 59 Maiden Lane, this city, which controls 
this valuable insulation, being greatly rushed 
with orders. The ‘“‘ P. & B.” is much used 
in wires find cables, and meets with com- 
mendation in all directions, and was highly 
complimented in the last report of City Elec- 
trician Walker, of Philadelphia. 


Jarvis B. Edson, 87 Liberty street, 
N. Y., reports business active and recent 
sales of his steam recorder as follows: Laird 
Brothers, shipbuilders, England; Inman 
Line, N. Y.; United States Light Depart- 
ment, N. Y.; Edison Illuminating Company, 
Brooklyn, two orders; Manchester Water 
Works and Pawtucket Water Works, eight ; 
Pennsylvania R. R., two; Langham, Astor 
House, Marlborough, Gerlach, and San Carlo, 
each one, and seven to the National Transit 
Company, who now have over 55 of his steam 
recorders. 


The Eclipse Wind Engine Com- 
pany, Beloit, Wis., have just closed large 
contracts for power transmitting machinery 
with the Cincinnati Electric Light Company, 
with the Laclede Gas Light Company, St. 
Louis, and with the Detroit Electric Light 
and Power Company. The demand for 
Eclipse friction clutch pulleys, rope sheaves, 
friction cut-off couplings, stands, shafting, 
etc., is steadily increasing, fully testing the 
capacity of the works of this company. 


The Williams Engine Works, 
another corhpetitor for trade in steam en- 
gines, have just completed a model plant at 
Beloit, Wis., the equal of which can rarel) 
be found in the United States. No pains 
nor expense has been spared in equipping it 
with all modern improvements and appli- 
ances. The plans for it were prepared by 
the Flynt Building and Construction Com- 
pany, of Palmer, Mass. The character of 
the outfit may be inferred from the names of 
some of the firms who have furnished it. 
Among them are William Sellers & Co., 
Philadelphia; Brown & Sharpe Mfg. Co., 
Providence, R. I.; Pond Tool and Machine 
Co., Plainfield, N. J.; Hendey Machine Co., 
Torrington, Conn.; Prentice Brothers, Wor- 
cester, Mass.; Putnam & Sons, Fitchburg, 
Mass.; Niles Tool Works, Hamilton, Ohio, 
and Edward P. Allis & Co., Milwaukee. 
Overhead, high up, an electric crane moves 
mysteriously, lengthwise and crosswise the 
building, over a large area. This herculean 
mechanism will soon be picking up engines 
in their entirety, and placing them on cars 
behind locomotives that will whisk them out 
of the building and away to Detroit, St. 
Louis, and to other points where contracts 
have been recently made with electric light 
and power companies. 


The Westinghouse Electric Com- 
pany received the following orders for 
central station apparatus during the month 
of October: Allegheny, Pa. (city lighting), 





3,000 lights ; Havana, Cuba, increase, 3,000 

lights ; Nebraska City, Nebraska, 750 lights ; 

Aberdeen, Washington, 750 lights; Weep- | 
ing Water, Nebraska, 500 lights; San | 
Angelo, Texas, 750 lights; New York, N. 

Y., increase, 9,000 lights; West Superior, | 
Wis., 1,500 lights; Bethlehen, Pa., 500 

lights; Evanston, Ills., 750 lights; Inde- 

pendence, Iowa, 750 lights; Nanticoke, | 
Pa., 750 lights; East Albany, N. Y., 750 | 
lights ; Florence, Ala., 500 lights ; Corning, 

lowa, 500 lights ; Bay City, Mich., increase, 

750 lights; Sedalia, Mo., 750 lights; Pitts- 

burgh, East End, increase, 3,000 lights; 

Little Rock, Ark., increase, 750 lights ; Ful- 

ton, Mo., 750 lights; Connellsville, Pa., 

1,500 lights; Anoka, Minn., 750 lights ; 

Canton, China, sold through San Francisco 

agency, 1,500 lights; Newark, N. J., in- | 
crease,750 lights; total, 34,750 sixteen candle- 
power lamps capacity. Also the following 
orders for are apparatus to be applied to 
central station lighting were entered: Wil- | 
liamsport, Pa., 250 lights ; Pittsburgh, Pa., 

E. E. increase, 175 lights ; Florence, Ala., 

35 lights ; Evanston, Ills., 70 lights; Balti- 

more, Md., 35 lights; Philadelphia, Pa., 

105 lights; Chico, Cal., 35 lights; total, 

705 lights. 


The Thomson-Houston Electric 
Co. report the following list of salés for the 
month of October, 1889: Burlington Gas 
Light Co., Burlington, Ia., 50 are ; O’Don- 
nell, Spencer & Co., E. Saginaw, Mich., 200 
incandescent ; Natchez Gas Co., 
Miss., 300 alternating; A. Zeese & Co., 


Chicago, Ill., 50 incandescent ; Columbus | 
Electric Light & Power Co., Columbus, O., | 


100 arc ; Kearney Paper Mill, Kearney, Neb., 
50 incandescent; B. Nugent & Bro., St. Louis, 
Mo., 35 arc; Balatka Bros., Chicago, IIl., 
6 arc; Williams & Jerrems, Chicago, LIl., 
35 arc; Barnum & Richardson Mfg. Co., 
Chicago, Ill., 6 are ; Armour &Co., Chicago, 
Ill., 70 are; Adrian Electric Light Works, 
Adrian, Mich., 45 arc; Roberts & Griffiths, 
Chicago, IIl., 50 are; Sioux Falls Electric 


| oil lamps. 


Natchez, | 


The Jordan Coupler. 

The accompanying cuts illustrate a very 
neat and practical coupler designed for to be 
used on tow cars, for which a great demand is 
probable. The inventor is Mr. L F. Jordan, 
of Boston, and in a very simple manner he 
seems to have met a growing want., Ina | 
train of electric cars the motor car is always 
brightly lighted with incandescent lamps, 
while the tow-cars usually present an ub- 
pleasant contrast with their old-fashioned | 





which the engraving was made shows a test 
which was successfully made of forcing one 
electric car to tow three loaded tow cars, or 
three times the usual number of cars. W hile 
it is not advisable to overload electric motors, 
yet very often, when circumstances compel 
it, the motors can be relied upon to do more 
than the normal amount of work without 
any harmful results. : 

The management of this road have ex- 
pressed themselves as being perfectly satis- 
fied with their electrical equipment. The 
president of the railway company, Mr. 





Fic. 1.—Tue JorpAN Evecrric Lignt CouPrLer. 


The trouble heretofore has been 
in finding a suitable coupler to connect the 
cars. 

Mr. Jordan’s device consists of two inter- 
changeable couplers, one at each end of the 
tow-car, so that it is not necessary torun a 
car on to aturn-table and turn it round in 
order to use the coupler. When put to- 
gether the two halves of the coupler form a 
water and air-tight gasket joint, no short 








| circuit being possible through leakage of 
water into the coupler. 

The West End road has equipped an ex- 
perimental train of two cars with this de- 
vice, whichis in daily operation between 
Bowdoin square and Arlington. The tow 
car is brilliantly illuminated with five incan- 
descent lamps. On the extremities of the 
roof of each car the cables to which the 
couplers are fastened are attached to a trav- 
eller with a run of about a foot and a half, | 
thus avoiding stress on the couplersin round- | 
ing curves. 





Henry Wellington, of New York City, is r 
ported as stating that the running of the road 
is attended with the most pleasant and sati 
factory results, and that it has been in daily 
operation, without the least cause of dela, 
since its installation. 

Such results as these go far towari| 


strengthening the already wide-spread fee! 
ing of confidence which street railway mans 
gers feel in their electrical equipments, an 
toward extending the use of electric roads in 
every State in this country. 








Fic. 2.—THe JORDAN CouPLER IN US8E. 


— The work at Pittsburgh of rebuildiny 
the portion of the Westinghouse Electrica| 
Works, destroyed by fire recently, has com 
menced, and will be finished in 60 days. 
Iron beams will replace the wooden ones, 
and the building is to be made fireproof, 
besides being enlarged. The improvements 
will cost $100,000. 

— The Eckington road, in Washing 
ton, D. C:, has a new superintendent in the 
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VIEW OF THE ELEcTRIC Raitway, Bay RIDGE, 


Co., Sioux Falls, South Dakota, 50 incan 
descent; B. Draper, Ligonier, Ind.. 
80 arc ; Springfield Electric Light & Power 


Co., Springfield, Ill., 50 are ; Ionia Electric | 


Co., Ionia, Mich., 30 arc ; Ottumwa Railway, 

Electric & Steam Co., Ottumwa, Ia., 75 are, | 
1,800 alternating ; C. C. Perry, Indianapolis, 

Ind., 1,000 incandescent ; St. Charles’ Block, 

Denver, Colo., 800 incandescent ; Oshkosh 

Electric Light & Power Co., Oshkosh, Wis., 

30 arc; Rochester Electric Light Co., 

Rochester, Ind., 50 arc; St. Johns Mfg. Co., 

St. Johns, Mich., 30 arc, 650 alternating ; 

Camden Electric Light & Power Co., 

Camden, Ark., 30 arc; Citizens’ Electric 
Light Co., Wichita, Kas., 650 alternating ; 
City of Chicago, Chicago, Ill., 210 arc; 
A. P. Gilmore, Chicago. Ill., 350 incandes- 
cent; total, 932 arc, 2,500 incandescent, 
and 2,900 alternating. 


| The Electric Road at Bay Ridge, Md. 
| The accompanying engraving is from a 
photograph, showing one Sprague electric 
car and three trail cars in operation on the 
Bay Ridge electric railway at Bay Ridge, 
Md. This road was installed during the 
spring of 1889, and has carried large crowds 
of passengers during the summer who have 
| visited this popular sea-side resort on the 
Chesapeake Bay, near Baltimore. 

Each electric car upon this line is equipped 
with two Sprague type No. 6 improved elec- 
tric motors, and the regular average load 
during the past season has been its own full 

| car load of passengers and one tow car 
| similarly loaded. The photograph from 





Mp. 

person of Charles W. Grant, a gentleman 
who has had a long and varied experience 
with electric machinery in the service of the 
| Thomson-Houston Company. | The president 
| of the road never had any faith in the very 
common assertion that any intelligeut me- 
chanic can easily learn to run an electric 
plant, and a careful study of the elements 
necessary to make his road a success and 
keep it up to the march of improvements 
and the demands of business, convinced him 
that the constant attention of a man fully 
qualified to direct all details of the construc- 
tion, operation and repairs of the electric 
— was one of them. Mr. Grant 
will also have charge of the Eckington in- 
candescent lighting work which will be done 
with the Thomson-Houston alternating sys- 
tem. 
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New Standard Resistance Box and 
Wheatstone’s Bridge of American 
Manufacture. 

An illustration of the large No. 1 standard 
resistance box and Wheatstone’s bridge, 
made by James H. Queen & Co., of Phila- 
delphia, as it bas recently been improved, is 
presented in this issue of the Review. This 
box is made after the design of Prof. Wm. 
4. Anthoney, late of Cornell University, 
ind the claim is made that it is the largest, 
most complete and accurate pattern in the 

rid. The general arrangement is that .of 
Eliott Bros.’ large ‘‘ Dial Pattern,” but the 


naller details have been so modified as to | 
ike the set far more convenient to use and 


f a greatly increased range. 

The coils in this set consist of 10 one-tenth 

hm coils, 10 units, 10 tens, 10 hundreds 
id 10 thousands, giving an aggregate re- 
stance of 11,111 ohms, and these coils in- 
ead of being set in circles, as in Elliott’s 
rm, are arranged in rows ; this plan greatly 
ids in the cleaning of the rubber top, an 
yeration of much inconvenience in the dial 
ittern. 

The placing of these coils in rows instead 

f in circles also makes possible another use 

f this set which is qne of its most valuable 

atures, viz: a device hy which the coils of 

ich row may be connected either in series 

r in multiple are at will and with equal 

icility ; for example, taking the row of 

jils marked units, if we place a plug to the 
vht of the block marked 0 and to the left 
f the block marked 10, we have a resistance 
f 10 ohms, while placing the plugs at the 
ight of block 0, to the left of block 1, to the 
ight of block 2, and so on through the row, 
ives us the same 10 coils in multiple arc 
nd consequently a resistance of one-tenth 
fanohm. This not only allowsus to easily 

ympare the individual coils with the stand- 
ird, but is of the greatest advantage in allow- 
ng us to compare them with one another ; 
for instance, each one-tenth ohm may not 
ynly be compared with all the others, but 
ilso with the row of unit coils placed in 
nultiple and so on through each row, thus 
making errors in the adjustment of the set 
well nigh impossible when the work is con- 
cientiously and carefully done. 

The bridge arms consist of 1, 10, 100, 
1,000 and 10,000 ohms on each side ; by a 
special device they may be quickly reversed 
by the simple’ change of two plugs, an oper- 
ition only possible in the forms hitherto 





View OF THE ELEcTRIC RarLWAy AT OMARA. 


used by the change of wires from one set of 
binding posts to another, during which time 
there might occur changes of temperature or 
other conditions sufficient to make the two 
measurements worthless for purposes of 
comparison, to say nothing of the inconven- 
lence, 

One of the most valuable as well as one of 
the most novel features of this set is the 
method of determining its temperature, a 
device for which has been lately added. As 
all those who are accustomed to the use of 
standard coils are well aware, there is always 
considerable doubt as to whether the tem- 
perature of the box, as indicated by a ther- 
mometer, is actually the temperature of the 
coil themselves, imbedded, as they are, in 
masses of paraffine, through which tempera- 
ture changes take place very slowly, There 














| 


| will indicate the same fractional changes of 


is also the probability of a slight change in 
the thermometric reading before it is noted, 
as usually the thermometer is removed and 
quickly read in order to avoid the inconven- 
ience of the stouping over. © To obviate these 
difficulties, Prof. Anthony has made use of 
an extra coil, which he calls a ‘‘ temperature 
coil.” This coil is. wound of copper wire 
whose temperature co-efficient has been care- 
fully determined by several measurements | 
made while the coil is inmmersed in water at | 
different temperatures. Then, since the | 
temperature co-efficient of copper is higher | 
than that of platinoid, with which the rest | 
of the set is wound, the apparent resist- | 
ance of this temperature coil, measured | 
in terms of the coils of the set, will rise | 
or fall as does the temperature. In this way | 
the change of temperature from the standard 
temperature of the set can be readily com- | 
puted. To be more specific, the temperature ' 
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co-efticient of copper is 0.004, while that of 
platinoid is 0.00024, which gives a difference 
of 0.00376 as the co-efficient on which the 
copper coil will increase or decrease in 
apparent resistance, ¢. ¢., measured in terms 
of the platinoid, for each degree centigrade 
change of temperament. If now the coil is 
wound so as to measure 266 ohms at the 
standard temperature, it is evident that a 
change in its apparent resistance of one ohm 
will mean a change of one degree in tempera- 
ture, while fractional changes of resistance 


temperature. This, it is obvious, gives us a 
far more accurate means of determining the 
temperature than is possible by use of a ther- 
mometer, as we can, asis well known, measure 


New STANDARD REsIsTANCE Box. 





revs Ohm resistance with considerably greater 


| percentage of accuracy than we could 44 





degree centigrade by means of a thermometer, 
while we are very sure that we are measurin 
the temperature of the coils themselves an 
not that of the air outside of the coils. This 
temperature coil isconveniently placed among 
the other coils and connected in such a way 
that by simply throwing over the copper 
strap at the right hand lower corner into the 
adjoining post, the coil takes the place of the 
usual unknown resistance and is measured 
immediately without any further change of 
connections. 

In this set, as it has been improved, have 
been made a number of changes in the 
minor details ; the exact size and taper of 
the plugs has been carefully reconsidered 
and changed so as to insure a more perfect 





fit and contact, while small things, such as 


the most convenient proportions of plug 
tops, etc., have not been neglected. 

The coils of this box are all being wound 
of platinoid wire, which has a very high 
specific resistance and the low temperature 
co-efficient of 0.00024, thus making the 
resistance changes, due to small changes of 
temperature, smaller than the usual acciden 
tal errors of measurement when the work 
required is not of the most accurate char- 
acter. They are adjusted by Prof. Anthony 
himself, and compared with a standard coil 
which has been tested by the Cavendish 
standards and when differences from the 
latter are known. All the coils above one 
ohm are within ;}, per cent. in accuracy, 
the one ohm coils within » per cent., while 
the one-tenth coils are within about 4, per 
cent. Prof. Anthony furnishes his own 
personal certificate with each set. 

The set measures about 2144x1344 inches 





on top and is of the very finest workman 
ship throughout ; the rubber top is of the 
very purest quality and 34” thick, while the 
brass blocks and strips are of more than 
ordinary thickness, so as to entirely obviate 
any error due to their resistance. College 
and commercial electrical laboratories, doing 
large quantities of accurate testing and de- 
siriog a thoroughly reliable and convenient 
standard to which to refer, will find this set 
to answer perfectly all their requirements. 
Two have recently been purchased for the 
new electrical engineering laboratory of 
Princeton College, one is in the hands of the 
Chicago Edison Company for use on their 
underground circuits, another at the Ohio 
State University, one has been sold to the 
California Electric Light Company, etc. 


Prof. B. Thomas, oe of electrical 
engineering at the Ohio University, says : 
“Tt has all the advantages of the dial 
arrangements, and has in addition the advan- 
tage of the possible connection of any single 
coil, or of almost any desired combination of 
single coils, and also of any desired com- 
bination in parallel. One can, therefore, 
check the adjustments of the several coils 
against one another, the box thus containing 
the means for its own verification—an ad- 
vantage not by the ordinary 
arrangements. The box answers also the 
purpose of a set of comparison coils, and 
enables one to do a number of things beside, 
which can not be done with the usual forms. 





It adds not a little to one’s satisfaction in 
using this fine bsg to know that we owe it | 
wholly to American ingenuity and skill, and 


that itadds one more to the list of things 
which foreigners who would have.the best 
must come to America for.” 

Queen & Company also manufacture a 
number of other resistance sets of ranges 
and prices below this and forming part of a 
regular series which they hope soon to com- 
plete so that there will no longer be any 
necessity for going abroad for these neces. 
sary accessories to electrical measurement 
and practice. 





The Electric Railway at Omaha, 


‘The Omaha Motor Railway at Omaha, 
Neb., which is shown in the accompanying 
cut, is one of the largest and most important 
electric railways in the West. Seven miles 
and a half of track was the original electrical 
equipment, but the satisfactory operation of 
the cars resulted in its extension being made 
very soon after the first car was put in opera- 
tion. In constructing the overhead line the 
cross suspension method was used, the con- 
ductor being supported from cross wires 
attached to poles placed at the curb line a 
distance of 120 feet apart. The track is laid 
with Johnson girder rail with some exceptions 
in the outlaying districts where the streets 
are as yet not paved; in these places T rail 
isemployed. All the rails are reinforced at 
the joints by copper wires, insuring a perfect 
path for the return current. The line com 
bines many grades and curves, the former 
ranging from three to nine per cent., and the 
latter being from 60 to 75 foot radius. 

The power station is a two story brick 
building, with a smal] car house attached. 
The upper story is used for offices, store 
rooms and repair shop, and the lower story 
contains the steam and electrical apparatus. 
The building is lighted by 70 16-candle power 
lamps, the current being supplied from the 
same generator that furnishes current for the 
cars. The electrical plant consists of eight 
80 horse-power Thomson-Houston genera- 
tors, connected to a switchboard provided 
with all the most improved appliances neces- 
sary for the manipulation of the current. 

The steam plant consists of two Corliss 
engines of 200 and 400 horse-power respect- 
ively, connected to a line of shafting provided 
with friction clutch pulleys, which renders 
each generator independent of the others, 
The boiler room contains six 100 horse- 
power boilers, steam pumps, heater and 
other necessary appliances. 

The cars, which were built by the Pullman 
Company, are 26 in number, and are each 
cquipved with two 15 horse-power mutors. 
The average car run is 18 hours per day, and 
the average number of tow car trains per 
day is 28. There are three car houses 
capable of holding 100 cars located at con- 
venient places along the line. Each is 
provided with suitable pits between the 
tracks so that the cars can be cleaned and all 
necessary repairs readily made, while, to 
facilitate shifting, a trolley wire is placed 
over each track. 

The Omaha Motor Railway system com- 
prises 40 miles of track, about 26 of which is 
equipped electrically. The traffic since the 
electric cars were used has been very heavy 
indeed, and the performance of the apparatus 
under severe tests with heavy loads has been 
all that could be asked. The electrical 
equipment will be extended as rapidly as 
possible until the entire system can be 
operated without the use of horses. 

—_——~_o———"—" 

Accumulators at the Paris Exposition. 

The official list of prizes distributed to ex- 
hibitors shows the following awards : 

‘Grand Prize.”—M. Gaston Plante (de- 
ceased). 

‘Gold Medal.” —The Société L’Eléctrique, 
of Brussels, who manufacture the Julien ac- 
cumulators. 

‘Silver Medals.”"—The Electric Power 
Storage Company (E. P. 8., of London), 
which exploits the Faure-Sellon-Volckmar 
accumulators. 

‘* Silver Medal.”—To the French Société 
of Accumulators (Phillipart Bros.), who ex- 
ploit, in France, the Faure-Sellon- Volckmar 
accumulators. 

Silver medals were also awarded to M. 
Gadot, who also exploits the Faure-Sellon- 
Volckmar accumulators in France, and to M. 
Emile Regnier, who exploits accumulators 
of his own system. 

The other manufacturers of accumulators 
obtained either bronze medals or honorable 


mention. 
72> e oe —— 


** The Electric Railway in process of 
construction at Wooster, Ohio, will be in op- 
eration by January Ist, 1890. 
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The Sims-Edison Fish Torpedo. 


FULL DE3CRIPTION OF THIS INTERESTING 
AND VALUABLE INVENTION IN WHICH 
ELECTRICITY [8 THE KEY OF SUCCESS. 


This invention has now taken its place as 
the most perfect and reliable of all torpedo 
appliances, Years of costly experiment have 
been devoted to it, and to those interested in 
electrical progress it is gratifying to note 
that its success is entirely due to the ingen- 
ious applications of electrical energy to the 
various functions to be performed in service. 
A dynamo in a safe position on land, an in- 
telligent officer with finger on steering keys, 
a light cable connecting these with the tor- 
pedo, and away out on the water nothing to 
be seen but two tiny guiding targets and a 
white splash darting along the surface ; yet 
beneath the surface the deadly torpedo 
swiftly drives towards the enemy with a cer- 
tainty of result which is due to the adoption 
of electricity as the motive power and guide 
of the apparatus, 

As will be seen in our illustration, the 
apparatus as designed by Mr. W. Scott Sims 
consists of two parts, the ‘‘float” and the 
submerged ‘‘ fish.” A steel frame connects 
the two, being inclined at the bow and very 
sharp, so as to either cut through obstruc- 
tions, or dive under them, as indicated by 
the dotted lines in the cut. Both the float 
and fish are of sheet copper, the former be- 
ing filled with buoyant material and the 
latter carrying the explosive charge, the 


“CTIONAL 


ie A 


cable, 
gear. These being six feet under water are 
safe from damage by the enemy’s fire. The 
lines of both float and fish are beautifully 
modeled for the highest speed. Twospring- 
hinged uprights on the float afford the officer 
in charge a convenient means of guiding and 
setting the course. 

The arrangements and working parts are 
as follows: The “fish” has four compart- 
ments with water-tight bulkheads, and, as 
each compartment is separate from the 


the electric motor and the steering | le” 
| mile 
| while the boat or fish is 30 ‘feet long by 20 





The cable is compound, having a small in- 


sulated conductor in the center for the steer- | Of c 
| without once taking the torpedo out of the 


| water. In 


ing current produced by a battery on shore, 
and an annular conductor for the motor cur- 
rent. This cable has an unusually high in- 
sulation, having repeatedly been subjected 
to a tension of 24,000 volts without damage, 
the tests being verified at the time by a 
Thomson electrostatic voltmeter. The main 
insulationis in five superposed layers. Even 
one of these layers by itself was not pierced 
at 12,000 volts. Probably the 
would stand a higher tension than 24,000 
volts. Resistance of 6,000 feet of cable, six 
ohms. It is interesting to note that this 
splendid cable is made in this country. Im- 
ported cables heretofore used have invariably 
failed in keeping qualities. 

The motor and generator are both of 
Edison make. 
wound and its resistance at rest is 6.53 ohms. 
The generator is an Edison ‘‘ Municipal,’ 
1,500 to 1,600 revolutions, 1,300 volts at termi- 
nals and 25 amperes normal capacity. The 
motor at full speed absorbs about 1,150 volts, 
which at 25 ampers of current develops 


| pruper lubricating arrangements a voyage 


of almost indefinite length may be made 


netien the war vessel could 
approach the enemy within a distance of two 
miles, stop, aud send the torpedo on ahead 


| guiding it to the certain destruction of the 


insulation | 


The motor is two-pole, series | 


hostile vessel. Evidently this maneuver is 
possible without stopping the war vessel, as 
if necessary it is quite practicable to con- 
struct the Sims fish-torpedo for a speed of 
25 to 30 miles an hour or even higher. But 
the opinion seems to be general among our 
U. S. engineer officers that a 20 mile speed 
is sufficient for all purposes. 

A netting is no protection against sucha 
boat. For when the netting is reached, if it 
is not at once cut through or passed under, 
it stops the torpedo, the fact is at once indi- 
cated by the instruments to the officer in 
control, and he tcuches the firing key and 
explodes the charge. General Henry J. 
Abbot, Lieut. Col. of Engineers, U. 3S. A., 
gives it as his opinion that a 400 pound 


| charge of dynamite at good depth, if ex- 


mechanically about 33h. p., available for | 


propulsion. Some sacrifice of efficiency of 
transmission has had to be made to keep the 
weights at a minimum. The cable, having 


six ohms resistance, absorbs 3,750 watts and | 


the motor about 4,000, a total loss of nearly | 
overcoming | 


8,000 watts—say 10 h. p.—in 


resistances. 


Notwithstanding this, however, the motor | 
on the official trial drove the boat at a speed | 


of over 21 miles per hour, and on short runs 
reached 22 miles per hour. When we con- 
sider that this means a speed of over 30 feet 
per second, we can realize how difficult it 


would be for an enemy’s guns to be effect- 


| 


ploded at a lateral distance of 31 feet, 
**would disrupt a double cellular iron war 
ship.” If so, 500 pounds of Emmensite 
would probably disrupt the hull ata dis- 
tance of 50 feet and damage the machinery 
seriously if exploded at a distance of 100 
feet. Hence a netting would be of little 


| account, were the higher and safer explosive 


used instead of dynamite. 

Such a torpedo boat is vastly superior 
from every aspect to the modern spar-torpedo- 
boat, which carries a crew, and must be of 
considerable size, and affords a large target 
for the terrific fire of modern rifled guns. It 
is better in every way than the self-propelling 
torpedo impelled by gasorair stored on board. 


| Even the famous Whitehead torpedo suffers 


by comparison with the Sims fish, because 
of the uncertainty of its course, the impossi- 
bility of recalling once started, and the very 





VIEW OF 
ively fired at the boat. The float in a ‘‘ one- 
boat is 30 feet long by 24 inches beam, 


inches diameter. Such an object. at full 
speed is almost impossible to hit, and even 
if hit no worse damage can happen than a 
slight decrease in the buoyant power of the 
float. The torpedo proper is invulnerable 


| because inaccessible under the water. 


others, it can be taken apart when necessary | 


for storage, and can be put together in 15 
minutes ready for immediate service. The 
forward compartment carries the explosive. 
This will probably be the new material 
known as Emmensite, on account of its 
extraordinary power, safety and freedom 
from deterioration. The ‘‘one mile” fish 


will carry 250 pounds (said to be equal to | : 
y a | sarily be low down and command but a 


500 pounds of No. 1 dynamite), and the 
‘‘two-mile” fish 500 pounds (equal to 1,000 
pounds of No. 1 dynamite). 
partment is vacant. The third carries the 
cable. 
notch, a reel is undesirable, and to permit a 
coil to be used without risk of tangle, the 


cable is ingeniously wound into a hollow | 


coil in such manner that it pays out finally 
absolutely limp and free from all torsional 
strain, Hence no tangle can occur, and the 
paying out from the boat itself avoids the 
loss of power which would follow the drag- 
ging of the cable from a reel on shore, besides 
preventing damage to the insulation. The 
fourth compartment carries the electric 
motor and steering gear. The screw, 20" 
diameter, revolves at speed of 750 to 800 
revolutions, being geared down from the 
motor, whose speed is 1,500 to 1,600. 

In its present improved form, the Sims- 
Edison torpedo is the most powerful and 
speedy submarine boat in the world, as can 
be seen by inspecting its data : 

Weight total ready for service. . . ..6,000 Ibs. 
‘* of motor (40 horse power) 764 ‘ 
«* ** 6,000 feet of cable.... 600 ‘ 
the remainder being distributed in the float 
and fish structure, exploding charge, steering 
gear, propeller, etc. 


The next com- | 





Steering is effected by a powerful electro- 
magnet, into which is switched the main 
current by means of a strong polarized relay 
actuated by the current of the shore battery 
through the central conductor of the cable. 
Two keys, or one pole-changing key. and 
switch, under the hand of the otticer on shore, 
control the relay in the fish, and the rudder 
is thus thrown to one side or the other at 
will, at any moment. ‘The result is that 
while at full speed, the boat may have its 
course changed in any desired direction at 
any moment. 
can thus be performed, and the boat far more 


Every conceivable evolution | 


skilfully and intelligently maneuvred than | 


if a pilot were aboard directing its move- 
ments from a position which would neces- 


limited range of vision. 

Spars and other debris are no obstacle. 
On the official trials the boat has dived under 
them and been guided onwardly as if noth- 


To keep weights down to the lowest | ing bad oppesed Re course. 


The charge is exploded electrically, and 
hence there is no probability of premature 
discharge. The moment when the boat has 
reached, and is pushing against the hull of 
the enemy, can be exactly determined day or 
night by a simple ammeter in the circuit 
showing by its great change of reading when 


boat. The tout ensemble of the Sims- 
Edison torpedo is of the simplest possible 
character. The best of material is used in 
every detail. The admirable arrangement 
and principles of operation of the various 


| electrical devices renders it practically cer- 


tain that each of them may be fully relied 
on to do its duty at all times. 

Besides the many advantages possessed by 
such a torpedo for coast and harbor defence, 


| perincnasteaine 


the motor is affected by the stoppage of the | 


it has a special value as an instrument of | 


offensive warfare on the high seas. Every 


war vessel of modern construction is fitted | 
with dynamos and engines for them. By | 


carrying a generator for torpedo service, each 
vessel in commission can have one or more 
of the Sims torpedoes fastened by 100-foot 
hawsers- furnished with electro-magnetic 
snap-hooks, the electric cable connection 


being then maintained permanently with the 
generator. 
along within a convenient distance, 
trolled by the pilot of the war ship, 
supplies are to be replenished, 


con- 
No 


The torpedo can thus travel | 


and with | 





at 
CABLE TUBE 





we re ad 


tuk Sims-Epison TORPEDO. 


low range—about 1,500 feet. The perfect 
control of the Sims fish, the ability to recall 
itor make it pass around the enemy and 
strike him from the rear, and the very long 
effective range (two miles) attainable, coupled 
with its indestructibility, makes it the most 
formidable and best torpedo in the world. 
Ten of the Sims fish torpedoes are now in 
store by the U. 8S. Government at Willeti’s 
Point. 

And these merits are all due to the adoption 
of electricity as the source of power and 
transmitting it from a stationary generator 
by cable to the torpedo-motor. It is some- 
thing for the electrical fraternity to be proud 
of indeed. 








OR SALE.—0One 150 Incan- 


descent Light Dynamo, standard 
make. Address 


No. 510 WEST 7tb STREET, 
Davenport, lowa. 


FOR SALE.—A manufacturing busi- 

ness of Patent Electrical Machine. 
Big profits, and can be greatly extended. 
Established two years. Good opportunity 
for an energetic business man with small 
capital. Address 
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CURRENT Ma- 
CHINERY, by GISBERT Kapp. 
Containing a very full discussion and 
comparisons of ALTERNATING Ma- 
CHINES, TRANSFORMERS, Morors, 
METERS and other apparatus for use 
in central stations, and on premises 
supplied with current from alter- 
A book which every 
Will be sent 


postpaid to any address on receipt of 


nating stations. 
worker should have. 


50 cents. 
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INDEX OF INVENTIONS FOR WHICH LETTE» 
PATEN’S OF THE UNITED STATES WE. 
ISSUED ON NuveEMBER 6, 1889. 


414,191 Flectrical regulating apparatus; Hen: 
J. Conant, Watertown, Mass. 

414,220 Electric battery; Chas. 
York, N.Y 

414,222 Tower wagon for electric street car s 
vice; Thos. L. Johnson, Cleveland, Chio. 

414,245 Ring armature for electric generator. 
Gustav Pfaunkuche, Hartford, Ct., assignor to 1!) 
Schuyler Electric Light Company, same place. 

414,266 Iron card induction coil for alternati: 
current transfer; Elihu Thomsen, Lynn, Mass., » 
signor to Thomson-Houston E!ectric Company, « | 
Connecticut. 

414.288 Machine for the manufacture of secon 
ary battery slates; Hiram H. Carpenter, Deny: 
Colorado. 

414,289 Switch for electric motor trolleys; W 
Christy, Akron, Ohio, assignor of one-half 10 Jam: 
Christy, same place. 

414,295 Electric signal and brake device; 
F. Cox and Chas A. Cox, Louisville, Ky. 

414,308 Electric burglar alarm; Albert A. Goi 
cher, Euclid, Pa. 

414,310 Electrical resistance indicating devic 
Chas. D. Haskins, Brooklyn. N. Y.. and Charles | 
Scribner, Chicago, Ill., assignors to Western Ele: 
tric Company, of Chicago, Ill. 

414,317 Battery omrhen. 
tery; Charles A. Hu-sey, New York, N.Y. 

414,327 Conduit for e ie sctric wires; John W 
Richards and Joseph B. Hall, Newark, N. J 

414,339 Time recording device for dynamo elec 
tric machines ; Hollon G. Spaulding, Boston, Mass 

414,418 Electric train brake system; Harry W 
Leonard, Chicago, Il. 

414,422 Galvanometer ; Joseph E. Lockwood 
Detroit, Mich., assignor one-half to Chas. B. Larned 
same place. 

414,438 Secondary battery; Harry G. Osborn 
Chicago, IIl., assignor of one-half to Eugene H. Hiri 
same place. 

414,541 System of electrical distribution by alter 
nating currents; John Hopkinson, Westminster, 
County of Middlesex, Eng., assignor to the West 
inghouse Electric Company, Pittsburgh. Pa. 

414,575 Brake for electric car trucks ; Louis 
Pfingst, Boston, and Sumner A. Bemis, Springfield, 
Mass. 

414,583 Trolley for electric railways ; Joseph M 
Reams, Meriden, Conn., assignor to the Daft Elec 
tric Light Company, of New York. 

414,595 Meter for alternating electric currents ; 
Oliver B. Shallenberger, Rochester, assignor to the 
Westinghouse Electric Company, Pittsburgh, Pa. 

414,612 Electric bell ; Edward Cox Walker and 
Allan A.S. Swinton, Westminster, County of Mid 
dlesex, England. 

414,626 Induction coil apparatus. mg ig 
tric battery ; John A. Barrett, Brooklyn, N. Y 

414,645 Electric railway signal ; William P. Koo 
kogey, Brooklyn, N. Y., assignor to Kookogey Elec 
tric Company. 

414,659 Dynamo electric machine ; William Sea 
fert, Chicago, IIl., assignor to Frank M. a 


ELECTRICAL INSTRUMENT MAKING 
- FOR AMATEURS. 


A PRACTICAL HAND BOOK, 
BY 
Ss. R. BOTTONE. 
39 Illustrations, 


PELEPHONE COMPANIES, transpose 


your Metallic Circuit or Pair 
Cables. Use all 


Single or Metallic Circuits as required. 


A. Hussey, New 


Josep) 


414,318 Electric bat 


Elec 








Price, $1 20 





Conductors for 


Reduce Outlay for Cables nearly 50 
per cent. Save interest, depreciation 
and rentals, and secure latest im- 


proved Cables at lower prices when 

















needed for actual service. Trans- 

position Plates, just patented. 
$ 7 
5 : 
?@ © 
5 2 
7 3 
& ’ 
a) 4 
oO 3 
“ " 
’ 
3 ia 
4 ‘+ 





For terms and details, address, 
H. A. PITCHER, 


General Agent, 


Room 58, Garfield Building 
BROOKLYN, WN. Y. 
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‘LECTRIOAL CONTRACT WORK. ELECTRIGAL MEASUREMENT EUGENE F. PHILLIPS, Present. W. H. SAWYER, Szc. & Execrriciay. 


DETAILED ESTIMATES & MADE AND CONTRACTS TAKEN Instruments and Batteries of 
the Very Highest Grade. a 


‘BQUIFrMENT Precision and Constancy, Quality and Finish 
the Best in the World. Manufacturers of Patent Finished 


STEAM AND ELECTRIOAL PLANTS Ommane fwalched upon appiicetion. © Ss ! | FLECTRIC LIGHT WIRE, 
ws ggeeaat seatione T ag ail ‘Ze 
LECTRIC STREET RAILWAYS OPERATED OVER- : ” 2 
SWUNDENGROUND, onay STORAGE BATTERIES i/2< MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
. RUBBER COVERED WIRE, LEAD ENCASED WIRE, 


YNCH, ti ; Consul ing Engineer, 
—__= = — PEARCE & JONES TELEPHONE & INCANDESCENT CORDS. 


GONDENSERS === 77 and 79 JOHN ST. FARADAY GABLES. 


a Rael eat, | ey one cre, ME 2 STENT STEEL: PROVIDENCE, B. 


EUGENE F. PHILLIPS, Presipent. JAMES COOPER, Sec. & TREASURER. 


A se RENE PHILLIP ELECTRICAL WORKS, LTD. 


NEW SPRING Manufacturers of 


.gsa| ELECTRICAL, | 
=o SSW ELECTRIC LIGHT WIRE 


gg sme 8 ie Li Z 
vita, Telegraph if Flleetric [ight Pee =< MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 


SUPPLIES. RUBBER COVERED WIRE, LEAD ENCASED WIRE, 


TELEPHOWE & INCANDESCENT CORDS. 
DUST PROOF BELLS. 














AN 
































: FARADAY GABLES. 
 Obeageies et taenee cereet MONTREAL, CANADA 


BAKER & CO., 


Importers, Melters and Refiners of 
| 
| 
| 








PLATIN OM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
| Platinum in sheet and wire, all sizes, and any degree o’ of hasinems, Scrap and native platinum purchased 








eM 




















WATCHES PHaoni= 


| N og | 
= =k | Ey Ee ge HAZAZER & STANLEY, IN CANDESCENT LAMP CO. 


etic and an accurate timekeeper, 


Manufactured and Warrantea by the | ELECTRICAL HOUSE FURNISHINGS, | 18 to 17 N JEFFERSON STREET, CHICACO, ILL. 
AMERICAN WALTHAM WATCH C0,| 32&34FRANKFORTSTREET, | LAMPS TO FIT ANY SYSTEM, ANY VOLTAGE OR CANDLE POWER, 


semen PR He oH 














CLAE Es 
| SEE THAT 
DYNAMO. | AYO PM “Pailari’s Patent” 
CLARE =EGOERIC compans, ALL a mance 
ARC LICHTING APPARATUS A SPECIALTY. Spring” 





IMITATIONS. 


Is engraved on each movement 





THE WYCKOFF PIPE (0. 


MANUFACTURERS OF 18 size full plate movement. 
ay WOODEN PIPES FOR 
v4 &2 ‘These Movements are of American Manufacture, and are the only American Movements 
UNDERGROUND ELECTRICAL | WIRES. | made containing the Celebrated Paillard deme A 





We ha yorke 
ve large ~y = -y- ly -y a. 


“ssrmrenoom WILLIAMSPORT, PENN. The Best American Non- -Magnetic Watch. 


>THE LECLANCHE BATTERY CO., ic 


HMiGHwEsT AW AR D 


PARIS EXPOSITION. 
VICTORY !1! TRIUMPH!!! 


THE BEST BATTERIES MADE IN THE WORLD. 










aie 
THE ONLY 


Gotp MEDAL 

















BEWARE OF INFRINGEMENTS ae AND POOR IMITATIONS. 
BUY NONE WITHOUT ELECTRIC BATTERIES. OUR TRADE-MARK “CONDA.” 
Me 











THE LECLANCHE BATTERY (0., 149 WEST 18th STREET, N. Y. 
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BR. K. THURBER, PREST. HENRY E. HAWLEY, VICE-PREST. JAMES A. TAYLOR, SECY. AND TREAS, 


THE COMPLETE ELECTRIC CONSTRUCTION Go, 


14 Cortiandt Street, NWew Work. 


CONTRACTORS FOR ELECTRICAL CONSTRUCTION OF ALL KINDS. \ 
SPECIAL ATTENTION PAID TO LAYING UNDERCROUND, \ 
DEEP SEA AND AERIAL CABLES. 
STORACE BATTERY POWER FURNISHED AND MAINTAINED. 


ELECTRIC LIGHT INSTALLATIONS A SPECIALTY. 


JOHN A. SHEELY, Gen’1 Manager. 














- Toe BEstT 


Disque Leclanche Batteries 


ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


OVER 200,000 USED IN THE PAST Ost on ALL GIVING ENTIRE SATIS- 


ASK ANY ONE OF THE MANY USERS OF THE SAME. 


" THE REASON WHY, is simply because our processes are the most perfect and our materials used 
in the manufacture are the very best selections that can be obtained. 


1 PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 
m Porous Cups, 35 cents, Subject to Discount in Quantity. 


id ONE OF MANY: “‘WE ARE USINC ABOUT 6,000 CELLS OF mated ON OUR CIRCUITS, AND HAVE AS YE N 
| J. H. BUNNELL & CO.’S DISQUE LECLANCHE BATTERY z . ee ee ee _ 
CEO. W. ADAMS, Supt., The Boston Electric Association.’ 


BUNNELL & GO., 


106 c& 108 v. street, NEVYZT YORX:. 
Send for our Latest Catalogue No. 6, of January, 1888. 


Mouldings, (leats, Rosettes. 


ADDRESS 


WILLIAM B. McLEAN, 


Nos. 1038 to 1050 33d ST., PITTSBURCH, PA. 





Yours, Resp’y, 





The PARKER-RUSSELL MINING & M’F’G CO. 


ROOMS, 200 and 202 


AMERICAN CENTRAL BUILDING, 
ST. LOUIS. 





UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. 


ities 


A Journal of Engineering, Electricity, «° Chemistry, 








NOW READS I A NEW WORE I! 


A. B. C. of ELECTRICITY. 


By wh. = Ex. MBADOW CROFT. 
Endorsed by THOS. A. EDISON. 1 volume, limp cloth, fully illustrated; price, 50 cents. 
WHAT THE PRESS SAYS: 
‘A clear and comprehensive little treatise.”"—N. Y. Sun 


. ‘ « Secsteeah 6 science is making magnificent strides, and this book fills a useful office, in setting forth 
: FOR THE : the — -~ ae ages phage ee i sities ‘dies eee 
MECHANICAL © MANUFACTURING TRADES, ate. fae en ene eng we mit foraenin 


A book like this should be largely read.”—N. Y. Herald. 
“The book is well illustrated, and no pains have been spared to make it accurate and reliable through- 
out.”"—Electrical Review. 
‘In simple language the author lays bare the secrets of Electrical science and application.”"—Electrical 
World. 
‘** 4 vast amouut of useful importance.”— Washington Post. 
SENT POST-PAID TO ANY ADDRESS ON RECEIPT OF PRICE BY 





PUBLISHED EVERY FRIDAY. 


ANNUAL SUBSCRIPTION - 





Thick 
Paper. 


Thin 
Paper 





ain oi isicinnttiitnadivetnandnonsnnmimiines $6 00 $6 00 FRANK F. LOVELL & COMPANY, 142 & 144 Worth St., N. Y. 
THE UNITED STATES, CANADA and COUNTRIES 

INCLUDED IN THE POSTAL UNION, Post Free.............-...+.- 900 800 
INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c.,PostFree 10 75 9 00 


SUBSCRIPTIONS PAYABLE IN ADVANCE TO 
GEO, CAWLEY, 358 Strand, London. GLASGOW OFFICE, 93 Hope St. 
MANCHESTER’ OFFICE, 70 Market St. YOKOHAMA OFFICE (Japan), 32 Main St 


American Subscriptions to “INDUSTRIES” are received by the Publisher of the 
ELECTRICAL REVIEW, 13 Park Row, New York. 


THAGKARA MANUFACTURING 6O., © 


DESICNERS AND MAKERS OF 





P.&B. INSULATION 


ON YOUR —— 


WIRES AND CABLES, 


GAS, ELECTRIC and COMBINAT AND YOU WILL HAVE NO TROUBLE. 
ON F IXTURES Neither Moisture nor Underground Gases Effect the P. & B. Coating 


in the Least. 





For any Incandescent System. 


‘Philadelphia, Pa. 


The Standard Paint Co., 


Iron Preserved from Rust and Wood from Decay. 


Sole Manuf'rs, 


59 MAIDEN LANE, NEW YORK. 
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w.R. we & co. 
21, 23 ad Sea NEW YORE, 


Hydraulic Presses. 


\; ALL VARIETIES. 

» t Pumps, Valves, Gauges & Fittings, 
, WATSON & STILLMAN, 
NEW YORE CITY. 






SPEAKING TUBES. WHISTLES. 
Electra a meona TORS a oie 


De Kalb Avenue, 
BROOKLYN. 
Send for Illustrated 
Catalogue. 





M 210 EAST 494 ST., 


Special Attention to Electrical Work. 














Sperry Electric Company, 


Factory, 194 to 198 So. Clinton St, Chicago, IL. 


MANUFACTURERS OF THE 


Improved Sperry High and Low Tension 
Systems of Arc Lighting, 


>. REFLECTORS, ¢ 





Par > 18820 “% mw Claiming the Highest Efficiency, Reliability 
\ GORTLANOT sei (fi INS and Durability. Perfect Regulation. 















NEWIORK, 


Edison Lamps 


1 to 36 CANDLE POWER. 
2‘ to 40 VOLTS. 


For Battery or Dynamo. j 








These Lamps can be 
m used in Series on Dy- 





kinds of Decorations 
and Displays. 


zz, SEND FOR CATALOGUE 


or 














) NEW ENGLAND 
BUTT 60., 


Providence, R. I., 


MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 


TELEGRAPH, 
TELEPHONE 


_ ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 


of ne 
for S& Worsted 
and Cotton Braid. 


FINE CASTINGS A 
SPECIALTY 











= Ba pe a apt vol pe gy ca 


any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
Park Row. New York P.O. Box. 3.32 


BOOKS 


EDISON MACHINE WORKS, 


Schenectady, N. Y. 


MANUFACTURERS OF 


INSULATED WIRES, FLEXIBLE CORDS AND CABLES, 


—-FOR— 


Telephone, Telegraph » Electric Light. 


JAMES F. KELLY. 


GENERAL SALES AGENT, 


19 Dey Street, New York. 


DR. GASSNER'S DRY BATTERY. 


Acknowledged by experts to be the Best Open Circuit Pettery in the Market, 
the most durable and convenient for 


Electric Bells, fas Lighting, Felephones, 
Signals, Electric locks, 

Stationary Batteries for Physicians 
and Many (ther [Jses. 


No Glass. 














HICHEST TESTIMONALS. 


For Sale by The Western Electric Co. 
CHICACO, ILL. 

And California Electrical Works, 
SAN FRANCISCO, CAL. 


WRITE FOR CIRCULAR. 


A. SCHOVERLING, 


SOLE AGENT AND MANUFACTURER, 
11! Chambers Street, New York. 





Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE, 


NEW YORK INSULATED WIRE Co., 


R. E. Gattaner, Secretary. Sole Manufacturers, 
J. W. Goprrey, Gen’! M 
W. B. Dowss, Treasurer 





“649°& 65! RROAOWAY, N.Y. 








EXTRACT FROM THE REPORT 


emu QF) cana 


DR. SCHUYLER S. WHEELER, 


—— ON 


[Jnderground rc [ight Wires in lew York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. ‘The cable is a B/SHOP GUTTA 
PERCHA WHITE CORE, and was laid immediately after the order for the 
work was given. The cable was connected to overhead are light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This line has been in continuous use 
for two moaths, carrying a pressure of 2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 

Jan. 11th, 1,100 Megohms. April 12th (including eight are lamy 3 
Feb. 12th, 1,800 Megohms. and branch leads), 2,000 Megohms. 


All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISHOP GUTTA PERGHA GO., 


420-426 EAST 25TH ST., NEW YORK. 
Shultz Belting company, 


SHULTZ PATENT F FULLED. LEATHER “BELTING AND LACE LEATHER. 
Office and Factory: Cor. Bismarck and Barton Sts., St. Louis, M 

so Bain ae of nes tanto hare cay tne intern (wich the her, ea 

ELECTHNC Bir MADE. Agsuts in all cities Eri 
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: SELLING DEPARTMENT IN THE UNITED STATES. 

compounp. gemma | TAYE (HIN) eee 

to Not yet equaled by any form of Engine for . Wi 4 
HIGH FUEL DUTY AND SIMPLICITY, CAGELPHIA, 08’ Chastone Shae ae. 
pa 302, 304 Washington 
STAN DARD. o> gust KANS : 
3,000 in use in all parts of the Civilized World. AHA, 

JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. 


z “ BUTTE, 
eee cto | NEWESLINShOUSe Machine CO pevey sae 
Rate §=§PITTSBURGH.PA.US.A. biucticmel 
























































HEADQUARTERS 9 ggg, wiincron  * BUSINESS CHANCE. 
eh HN decks = A An Electric Light Central Station 
, é a LE Belt Nolder with 21-year franchise, 5-year con- 
WAS 1. sim mngtest, Geape® and tract with city, in a flourishing condi- 
« Ay: fon “ahifting Dynamo Belts. tion in a live Western city, for sale; 
Sl Please write forcircularsto | sutisfactory reasons given. Address 
— < hi W.R.SANTLEY & CO. Xs. Es. Xs, 
: WELLINGTON, O. Care E.weetricaL REVIEW, 
STANDARD MILLING MACHINES <0 
- RR. T. WHITE, 
UNIVERSAL, LICHT, OR PLAIN FOR 
HEAVY WORK. 12 Pearl e (oom 6), BOSTON, MASS. 


IMPROVED 
PATENTED MATERIAL 
FOR STREET RAILWAY 
ROADBEDS. 


BEST MATERIAL, LOWEST PRICES, 
CORRESPONDENCE SOLICITED. 









ALI SIZES READY FOR QUICK DELIVEFY. No Bolts 
=== MACHINES SHOWN IN OPERATION =——- threugh the 


se 
BY THE MANUFACTURERS, Rai's. 


Ee. EE. Garvin & Co... 
LAICHT & CANAL STREETS, MEW YORK CITY. 


SEND FOR 'lIL.LUSTRATED CATALOGUTL. 














EUREKA ( ONSTRUCTION THOMAS ASHBURNER, Western Agent, Kansas City, Mo. 
; Rolled any weight dest: ed. Patent allowed. 
Sample Chair and Section of Rail sent, Express Prepaid, to Prosp« ctive Purchasers, 





New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
E. in Steam Mavymere sory and Superior regulation guar- 
eaganteed. Self-contained Automatic C Cat-off Engines 12 to 200 

mes H. P. for Griving Syneme Machines a Specialty. Illustrated 
==— Circulars, with various data as to practical Steam 
===> Engine Construction and performance, free by mail. 


Address BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS: 


In Use, Over 2,500, 











e300 Hp me ‘SELF ‘CONTAINED: 


CHICAGO OFFICE, 64 SOUTH CLINTON STREET. | W L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 














N. W. ROBINSON, 164 Weshington St., Chicago, IL. ROBINSON & CARY, St. Paul, Minn. 


CaS) Sau 0. Wwriw2AMS = PrOrreR, 


AUTOMATIC CUT OFF 15 CORTLANDT ST., NEW YORE. 
ENCINES 


Unrivalled for Strength, Dura- E n gi n e e rs if Co n tracto rs 5 


—— =~! LL) _ bility and Close Regulation. CENERAL ACCENTS, 


Sn 8 Ora —a ——s R 10N 
Se COMPLETE OP ATGHT LINE ENGINES 


THE “HE LANE & BODE Cl, 28522 ars. oO: 
CHARLES R.VINCENT & CO., A \> F RICTION 
15 CORTLANDT STREET, NEW YORK, f we a is CLUTCH PULLEYS 
















Ball Nigh Speed Automatic Gut-off Engines ° <6 ie UnTUL 


MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 


JARVIS ENGINEERING COMPANY, 


OONTRACTING ENGINEERS for EREOTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINGTON & SIMS ENCINES, 
JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 


SHEFFIELD GRATE BARS. POND ENGINEERING CO., 


CUT-OFF COUPLINGS. 


They are now doin ‘now doing the h heaviest and 
most satisfactory work in the 
[ oe ae Electrical Light Plants. 
La Saw Mills. 
Largest Flour Mills. 
y barsest Elevators and 
Largest Packing Houses in the Country. 


Split Clutch Couplings and Pulleys a Specialty. 


POWER PLANTS 
Designed and Completely Equipped 


ECLIPSE WIND ENGINE CO. 


BELOIT, WIS. 


one for July, 1889, Catalogue, aud see 
where and’ by whom they are used. 


























ENCINEERS AND CONTRACTORS. 
on omplete Steam Plants for Electric Light and Power. 


gines, Boilers, ee Gra Heaters, Pum Injectors, Wi Belt ete., 
oh apeakeh Sedenunee’ ee Sb ducoeay Wisdlaeenee = ne ee 


Our Extended Experience mada us to Guarantee Satisfaction. Send for 1 Kew Illustrated Pamphlet. 
ST. LOUIS, CHICACO, KANSAS CITY AND OMAHA. 


61 Oliver Street, Boston. 








SEND FOR NEW CATALOGUE. 
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Economical Arc Lamps, 


FOR INCANDESCENT CIRCUITS. 


STATE VOLTACE AND SYSTEM USED. 


REGARDING OUR NEW AND IMPROVED 














WHEN WRITINC PLEASE 


FOR PRICES AND INFORMATION 


MULTIPLE ARC, MULTIPLE SERIES AND SEARCH LAMPS, 


ADDRESS 








KINSMAN LAMP. 








KINSMAN LAMP. 


THE ELECTRIC CONSTRUCTION AND SUPPLY CO., 18 Cortlandt Street, New York City. 











OUR NEW ILLUSTRATED | 


Electric Light @ Power fatalogue, 


>: Now. SGO. X< 


Replete with the most advanced ideas and suggestions regarding 
proper material to be used for the construction and operation of 
Electric Light and Power Circuits, and the opinions of scientific 
and practical electrical engineers. 

(= No purchaser of supplies for Electric Light and Power 
Plants should be without one, 


(@- Please refer to Catalogue and use trade numbers when 
ordering, it will do much towards prompt and _ satistactory 
shipments. 


THE ELECTRICAL SUPPLY CO. 


Western Office and Warehouse, 


117 RANDOLPH STREET, 
CHICAGO. 


Washburn & Moen Mfg. Co. 


WORCESTER, MASS. 


Eastern Office and Factories, 
ANSONIA, - - CONN. 





MAKERS OF 


IRON * STEEL 


MANUFACTURERS OF 


PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
: Process. 
The Standard with all Telegraph and Telephone Companies. 


Since the first pe ay of the Electric Telegraph Service, our patent wire, expressly aly end 
os for electric purposes, has filled every requisition as regards strength, evenness of quality, 


onductive capacity. 
Send for Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 


vice.’’ Sent free on application. 


New York Warehouse. 
‘6 CLIFF STREET. 





Chicago Warehouse, 
107 & 109 LAKE 





iz / lron and Copper Wire for Electrical Purposes. | | 


| ‘Hlectroliers # (Hombination Fixtures 


sT. 


BNEW YORK BELTING & PACKINC CO. 





JOHN H. CHEEVELR, Treasurer. 15 PARE ROW, NEW YORE 
The Oldest and Largest Manufacturers in the United States of 


VULCANIZED RUBBER 


In every form adapted to mechanical pur- 


MACHINE BELTING, 


With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
vs, Largest Belts made in the World for the 

: rineipal neeae at Chicago, Buffalo and 
-__ New York 


~ We make a Superior Quality of Belting for 
Blectric Light purposes, for use on Dynamos and Swift running machinery. 


SA LESROOMS. 

San Francisco, 14 & 16 Main 8t., 
Atlanta, 16 Decatur St., 

Detroit, 16-24 Woodward Ave,, 
Baltimore, 12 North Charles St., 
Buffalo, 124-128 Washington St.» 

New Orleans, 8-12 N. Peters Street, 
Kansas City, 1311 & 1313 West 12th St. 
Richmond, 1206 East Main St. 
































Philadelphia, 308 3 saree St., 
52 


Chicago, 151 Lake Ae 

St. Louis, 907-911 North Main St., 

Denver, 1601-1611 17th St., 

Charleston, 160 Meeting St. 

Minneapolis, 28 South 2d St., 

Cincinnati, a ae bg tegey St. 
ete 3 176 Superior 

-” pean Sranch, Hamburg, Germany, Pickhuben 5. (Freithafengebiet). 








Warerooms, 224-232 Canal St., 118-126 Walker St., 
naw TORE. 
_ Manufactory, F.ushing & Cariton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESIGNERS AND MAKERS OF 











UNSURPASSED FACILITIES 
most approved for any system of 
__INGANDES SCENT LIGHTING. 
Suggestions 


ot ieee faithfully executed. 


or eS 


dipicah ‘oulipds dee from architects and 





, EOODRIC cH HARE RUBBER al 


wa 
K RON Rit 


Non4factuy oJ 
HARD RUBBER SE : 
| for REOEOCT RIC ah Purposes 


QOPECIALTIE 5S OF ALL KIND 
> Sen: * J : 


i\ 
1 \\\s 
1\\ 
an 


TO ORDER 











65 Reade St., N. Y. | 


S. Y. V.HOMMEDIEU & CO., Eastern Agents, 


Eu ECT RICAL PURPOSES 


RUBBER JA! ba 


_ 
. H i} 


BF “Goonricy C2, 


6) lea Of - 5-7 Bas WC 





Ss 





4. 
rye 
. 


S. Y¥. L’HOMMEDIEU & CO., Eastern Ageuts, 65 Reade St., N. Y. 





E*ARADAYT GARBON Co., 


ELEGTRIG 





LIGHT CARBONS, 





PITTSBURGH, PA. 
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W. D. SARCENT, ee nt. 
gE. H. CUTLER, Treas rand Manager. > an PaaRnt, path side ng Electricia 


THE ELEKTRON MANUFACTURING GOMPANY 


COR. JAY & PLYMOUTH STREETS, BROOKLYN, N. Y. 











MANUFACTURERS OF 


ag PERRET ELECTRIC MOTORS ¥ DYNAMOS 


Automatically Regulated, Unexcelled be Simplicity and Durability, 











THE ONLY MACHINES HAVING 


Sew Laminated Field Magnets o Softest Charcoal ron 


. ee F WHICH 
~ HICHER EFFICIENCY, 
CLOSER REGULATION AND 
SLOWER SPEED 


ARE OBTAINED THAN IS POSSIBLE OTHERWISE. 


CAREFUL INVESTICATION INVITED. 


Ate rperss es 
THE BUTLER HARD RUBBER CO. 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 


Dart Etectric Licht GompPaAnRy, 


EXECUTIVE OFFICES, {15 BROADWAY, NEW YORK. 


AGEN CITES: 
13 South 4th St., Philadelphia. 119 La Salle Street, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P. 


WwoRKs, JERSEY CrITy, N. J- 


“6. @G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


ALL STANDARD SIZES OVER 6,000 NOW IN - 


ELECTRIC MOTORS us esresse sees 


Running Sewine Machines, Ele- 
From }/s H. P, to 40 H. P. 


vators, Printing Presses, Venti- 
Fans, Blowers, Coffee Mills, 

NEW ENGLAND OFFICE: 32 Oliver Street, Boston. CHICAGO OFFICE: Phenix Building. 
PHILADELPHIA OFFICE: 301 Arch Street. CINCINNATI OFFICE: 99 West Fourth Street. 

















=f) @) \atin 
Polishing and CGrinding Tools, 
P etc. 


wi. 
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CHICAGO. 





We have added to our list of ELECTRIC BELL SUPPLIES a new 
Needle Annunciator which we call our ‘“‘No. 2.” ANNUNCIATOR. 
It is attractive in appearance and well made, and we believe is what 
has been wanted, namely: 


An Annunciator which is Cheap in Price but not Cheap in Appearance, 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take pleasure in making quotations. 


WESTERN ELEGTRIG GO., 






NEV WORE. 





THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Office, Foot of Washington Street, JERSEY CITY, WN. J. 


Creosoted Lumber, Underground Conduits, Tele- 
graph Poles, Piling and Ties Furnished. 


16 Market Street, 


BAIN, CHICAGO, ILL., 


General se Work, in all branches of 
Electrical Engineering. Consultation, etc. 
Aorrespondence confidential. TRY ME. 














The Celebrated BALL DYNAMOS and LAMPS 


— FOR — 


ARG AND INCANDESCENT LIGHTING. 





This System is mechanically and electrically 
perfect and produces a steady, white and noiseless 
light with the minimum of expense, both as to the 
power required and the cost of repairs. 


For descriptive Circulars or Testimonials, address 


BALL ELECTRIC LIGHT CO., 


FACTORY: 


Oth Ave. & 27th St., New York City. 





NEW HAVEN GLOGK 60. 


29 Murray Street, 


MANUFACTURERS OF AND DEALERS IN 


Electrical Supplies, 


Rells, Wire, Relays, Keys, Sounders, 


— AND — 


*¢ EVERYTHING ELECTRICAL. be. 


SEND FOR CATALOGUE ILLUSTRATED IN COLORS. 


18 Cortlandt St., N. Y. City. | 





Neat, Reliable and Substantial. 
| 


New York. 


























Vol. ¥. 118 Liberty St., New York. $2.00 Por Year. 
THE CONTENTS. “Is the Best Ad- 
Each issue contains 120 or m 
STREET RAILWAY inchafing 0 80 pages of g matter and | vertising Medium 
‘JOURNAL, ‘A Directory of Street Railways in | through watch t 
118 Liberty Street, | the United States and Canada. reach Street Rail- 
A Directory of Manufacturers of 
NEW YORK. street railway appliances and materials. | W®¥* 





KING BELL. 


PATENT APPLIED FOR. 


Something Entirely New. 
Easy of Adjustment, 


solid Iron Base, 
Nickel-Plated Gong. 





CUT TWO-THIRDS ACTUAL SIZE. 


Gan be adjusted before or after 
placing in position. 


Working Parts Completely 
Protected. 


For Prices, see our Catalogue. 





SECTIONAL VIEW SHOWING WORKING PARTS. 








FRANKLIN 8. CARTER. CHAS. M. WILKINS. E. WARD WILKINS. 


TRADING AS 


PARTRIGK & GARTER, 


Manufacturers of and Dealers in Every Description of 


ELECTRICAL + SUPPLIES. 


SOLE PROPRIETORS OF THE 


Patent Needle Annunoiators. 


114 80. SECOND ST., PHILADELPHIA, PA. 
—— ESTABLISHED 1867, — 








eure D 


i oS ES 


CAREHREON CO 








CLEVELAND, OHIO. 


MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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Ne 


>THE+MANSON+TAPE «© 


FOR 


PROTEGTING INSULATED WIRE JOINTS, 


AND FOR THE 


BETTER PROTEGTION OF INSULATED WIRES FROM ABRASION. 


A FIRST-CLASS ARTICLE SECOND TO NONE. PUT UP IN %4-INCH WIDTHS, IN 1%4-POUND PACKACES. ‘‘ FULL 
WEICHT.”’ ANY SPECIAL WIDTH FURNISHED TO ORDER. 

















We would respectfully call the attention of consumers and the trade generally to the Tape we have upon the market under the above name 

This tape is made of heavy cloth, first saturated with a preparation of it a first-class insulator, and which adds greatly to its lasting 

qualities. A compound is then applied , of a nature that allows one layer to adhere closely to another in such a manner that it will not unwrap, 

even when exposed to the weat 

WE CLAIM THAT IT IS THE BEST CLOTH TAPE IN THE MARKET. THAT IT WILL NOT OXIDIZE THE SILVER. THAT IT HAS NO SUPERIOR, AND 
THE PRICE AS LOW AS MANY INFERIOR TAPES NOW BEING SOLD IN THE MARKET. TRY IT. 


Central Electric Company, 42 La Salle Street, Chicago. 
GENERAL WESTERN AGENTS, THE OKONITE COMPANY. — 


CONTINENTAL DYNAMO co. [lle Mitchell Yance Company 











IW ES Wa WOE Es. . (SUCCESSOR TO MITCHELL, VANCE & CO.) 
OFFICE: FACTORY : DESIGNERS AND MAKERS OF 
42 EXCHANGE PLACE, 162 & 164 W. 27th ST.  ARTIeTIC 


C. SCHUMACHER, Prest. V. SCHALLER, Treas. P. CLAUS, Supt. 


Eleetraliers & Combination Fixtures 


FOR ANY th OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
been originated which commend themselves to intending 


DYNAMO ELECTRIc® | “(EC = — purchasers, being shown in Parlors illuminated by Elec- 
Mes. tric light. 
SCHINE Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 
MANUFACTORY, SALESROOMS, 
24th & 26th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 





NEW YTorRr=z. 


| Something New! The most useful 
| One, two, three, and patented improve- 
four spindle drills for ment in drill presses 


| 
| light work. KR for years is applied. 





ADVANTACES CLAIMED: 


Simplicity and Solidity of Construction. 
Compactness and Small Size. 




















High Efficiency and No Waste of Power. NoA2S 3 & N q { | ; Vv Ee 
No Magnetism Outside. PuttapRupnia. 
Accessibility of the Different Parts. Estimates given and contraéts made for Incandes- ae - Over 1.000 in use. 
cent and Arc Lighting, Electrical Street Rail- ; Spindles driven ver 1,000 in use 
Lower Cost than al! other known Dynamos. ways, &c. Steam and Electrical Plants | wish single, endless uy the latest and 
of any system furnished complete. pulleys, Gightence aml L chinery to order. 

| variable speeds pro- Catalogue of fine 

| vided. tools free. 

AWARDED THE GRAND PRIZE | S 

Dwight wSlate Machine Co. 


HARTFORD, CONN. 








| BRO Seas & CO... 
DBEROCSE, Bt 


‘CEDAR TELEGRAPH POLES 


MANUFACTURERS OF 





|Cross Arms, Pins and Brackets. 


AT LATE PARIS EXPOSITION. Cedar Ties for Electric Railways. 


THE ONLY AWARD CGIVEN FOR ELECTRIC RAILWAYS 


AT THE 


PARIS ExXxPosSsSITION oF 12838392, 


WAS A COLD MEDAL PRESENTED TO THE 


SPRAGUE ELECTRIC RAILWAY AND MOTOR COMPANY, 


FOR THE MOST PERFECT SYSTEM OF ELECTRIC RAILWAY EQUIPMENT. 


Et aRRAg oR Ts SPRAGUE ELECTRIC RAILWAY AND MOTOR COMPANY, 16 & 18 Broad Street, New York. 


bo’y an 
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SAWYER-MAN ELECTRIC CO. 


510 to 534 West 23d Street, 
NEHW YORK. 

















SEND FOR NEW CATALOGUE OF 


Incandescent Lamps 


| 


= 


| 


Supplies 


ELECTRIC AND COMBINATION FIXTURES. 
Series Lamps and Sockets. 

















CORRESPONDENCE SOLICITED. 





ON BLIBOCOTRICAL ai 
Will be mailed to any address, postage prepaid, 
ELECTRICAL REVIEW PUB. COMPANY, 
18 Park Row, New York. P. 0. Box, 3,329 


BOOKS 
























GIVES woe 

MORE a) O> 

are = heeg0z| 

LESS © : == ¢o Fenn 

= oH en # aE | 

WHEEL - = Me : Seas S 

hj © 

mic ROYCE & MAREAN, 

ns DEALERS IN 
w= ELECTRICAL APPARATUS 
= 2 Telegraph and Telephone Supplies, 
dq & No. 1408 Penna. Avenue, 
"| opp. wittard’s Hote, WASHINGTON. D. 0. 









= THE STANDARD 


ASBESTOS CEMENT FELTING, 

, FOR LAGGING LOCOMOTIVES, Erc. 
SECTIONAL PIPE COVERING. 

. i | J ASBESTO-SPONGE NON-CONDUCTING COVERINGS. 
















FREE BY MAIL. 





For the Electrical Review’s New 
Catalogue of all 


all Electrical and Scien- 
tific Books. 


TE 


18 PARE ROW, 


WRI 


YoRE. 





MIROP FORGIM. 


“AMERIGHN TT DIRECTORY Ht FORI889 





posses TELEGRAPH SUPPLIES. 


All Styles of Call Boxes, Relays, Gongs, 
Registers, Switches, 


Ticket Cases, Batteries, Etc. 


Diagrams for erecting Dis stric ‘t Telegraph Systems fur- 
nis hed FREE with the Outfit. 


Magneto Bells and Generators, Battery 
Belis, Push Buttons. 


EVERYTHING KNOWN TO THE TRADE. 
CATALOGUE FREE. 








7 Ao S oS} Clee 
Gillin gee ons 


aba oO 


— 


MOTORS OR aoe 
ces 


ARND VISES, = C*=n 
Y \ EXE RWS, FeO! 
PATO Now ~ WRENSRES. PLIERS, 


eee TN OER er & NUTS, 
RONZE y: NI DE RIPTIONS 


PURE C 


DROP FORGED COMMUTATOR boty 
INS ae 


PPER 








PRICE, #5.00. 


The best and most permanent medium for advertisers in the electrical 
field. 

The work reaches every electric light and power company in the coun- 
try, besides telegraph and telephone companies. 

This year’s issue enlarged and improved. 

Lists and reports of electric light and power companies, reports of 
National Electric Light Association, useful tables, etc., etc. 

Send orders for copies of book, and for advertising space to STAR 
TRON TOWER ey Publishers of 


American Electrical Directory, Fort Wayne, Ind. 











22 HLECTRICAL REVIEW _ - November 16, 188y 


EXGELSIOR ELEGTRIG CO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


a MOTORS & 


+“ FOR ARG AND INGANDESGENT GIRGUITS. be 


WOUND FOR ANY CURRENT. PERFECT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 














OFF IGE, E, 115 BROADWAY, N. Y. WESTERN OFFIGE, {1 E. ADAMS ST., GHIGAGO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED Wi1iIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


‘ PATENT “K K” LINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON CoO., 
FACTORIES: WATERBURY, CONN. 









































J. L. BARCLAY, Selling Agent, NEW YORK OFFICE, 25 Park Place, 
THE ROOKERY, CHICAGO, ILL. THOS. L. SCOVILL, NEW YORE AGENT. 
om _REsOTREOATs SUBIBCTS ' 
any addzeas, postage prepald, on receipt of price, Address, Man uta 
BOOKS ELECTRICAL REVIEW PUB. COMPANY, | cturers = 





Park Row, New York, P. 0, Box, 3,329, ® 





Bernstein Flectric fo. 
INCANDESCENT LAMPS 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 


The only safe socket for series lamps and the | 
only socket having insulating material for the 
outside parts. 


Send for Illustrated Catalogue. For the Electrical Review’s Vew 
) 620 Atlantic Ave., BOSTON. w R f T E a eee ee 
CHICAGO OFFICE, 80 ADAMS ST., CEORCE CUTTER, Agent. i8 PARE. ROW, NEW YoRE. 





18 Fulton Street, Brooklyn. E, D. 


H.E.& C. BAXTER, 
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15 DEY STREET, 
O. E. MADDEN, President. 





BRANCH BLOCK. 
ON PORCELAIN BASE.| 














Bells, Annunciators, Burglar Alarms, etc., 
Insulators, Pins, Brackets, Cross 
Arms, etc. 





make to fit any socket. 


and Domestic Manufacture. 
ELECTRIC LICHT 


latest design. 


WHITEWOOD MOULDINC 
CLEATS at low prices. 


stock of well - seasoned 
straight Cedar, Chestnut, 
Norway Pine Poles, from 25 to 65 
long, 6 to 9 in. tops. 





Estimates Cheerfully Furnished. 
Correspondence Solicited. 








MAIN LINE BLOCK. 
(ON PORCELAIN BASE.]) 


Trade on Application. 





Electric Light, Telegraph 


All kinds of Bare and Insulated Wires and Cables, Batteries 


INCANDESCENT LAMPS of best 
CARBON POINTS of best Foreign 


‘*SWITCHES,”’ 
‘*CUT-OUTS,”’ etc., of best and 


and 


READY FOR DELIVERY, a fine 
and 
and 


NEW CATALOGUE JUST PUBLISHED. 


In Fact, EVERYTHING in the ELECTRICAL LINE 


Discount Sheet furnished to any one in the 





NEW YORK. 
E. T. CILLILAND, Vice-President. 






MANUFACTURERS AND DEALERS IN 
OF EVERY DESCRIPTION FOR 


and Telephone Companies. 


ELECTRIC BELLS of best quality, also Batteries. 

E. L. CUT-OUTS AND SWITCHES on Porcelain 
bases. 

The ‘‘UNEXCELLED” NEW “ STODDARD ”’ CEILING 
CUT-OUT ROSETTE. We are headquarters for this 
most excellent cut-out, and keep them in stock in large 
quantities. Will be pleased to quote prices on these, 
and also other forms of ‘‘Cut Outs” and Electric 
Light Material. 

“INCANDESCENT LAMPS” of superior quality, to 
fit any socket and of any voltage, we can furnish at 
very reasonable prices. Please send for quotations. 

The ‘‘ HARDTMUTH EMPIRE ”’ Carbons are unsur- 
passed in quality. We willsend you a package of 50 
pairs of these celebrated carbons (;% or 44 in. dia.) 
for trial, at about the same rate as price per thousand. 

OUR NEW “TRIPLE POINT’? RUBBING CON- 
TACT PUSH BUTTON is just the thing, and very rea- 
sonable in price. 

Our new “‘ WEATHERPROOF and FIREPROOF ”’ 
Wire is meeting with much favor; price is very 

' reasonable. 


feet 





EMPIRE CiTy BLHCTRiIic ComMprany. 





JOHN A. ROEBLING'S SONS CO. 


MANUFACTURERS OF 


Underwriters, Weatherproof, 
(fice and Annunciator Wire. 


=MACNET WIRE 





THE E.S. GREELEY & Co., 


Nos. 5 & 7 Dey St., New Yurk 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Are Light Cat Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 

Silk & Cotton Covered Flexible Conducting Cord 

of various sizes for Incandescent Lighting.e 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Ete, 








AND ALL OTHER KINDS OF 
° . 
nsulated Electric Wires and fables 
i ; ‘ e 


Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph Wire. 
PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. 


Iron, Steel, Copper and Galvanized Wire Rope. 
JONN A. ROEBLING’S SONS GO., 


NEW YORK OFFICE AND WAREHOUSE, 
H. L. SHIPPY, Secretary. 


San Francisco Office & Warerooms 
8 California S8t., 
S. V. Mooney, Manager. 











WORKS: 


Chicago Office & Warerooms, | 
TRE*ITON, N. J. 


171-173 Lake St., 
Geo. C, Bailey, Manager. | 


117 & 119 LIBERTY ST., | 


Porcelain Electrical Supplies and Specialties, 


MANUFACTURED BY 


EMPIRE CHINA WORKS, 
14156 rene St, GREENPOINT, BROOKLT, B,D. 


ur Ware is HARD PORCELAIN, the BODY ond GLAZE IDENTICAL, 
and “GUARANTEED NON-CONDUCTIVE for all ELECfRICAL PURPOSES. 


For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

18 PARE RoW, NEV YoRkz. 


‘PHOSPHOR: BRONZE | 
INGOTS, CASTINGS & MANUFACTURES. | 
THE PHOSPHOR BRONZE SMELTING C0 LIMITED | 
512 AR me PH » Pa U.S.A 
ORICINAL MANUFACT 


Ww 

















LADELP 


US Ps 
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WESTINGHOUSE ELECTRIC CO.'S 


SvsTEWE 


INCANDESCENT LIGHTING 


BY ALTERNATE CURRENTS. 




















PERFECTED BY YEARS OF EXPERIENCE. 





























aime aan te, 100k hae: ‘i eatin LAMPS 
COMPLETE CENTRAL STATION APPARATUS. 

CONVERTERS. METERS. . 

THE WESTINGHOUSE ELECTRIC CO. | | 


PITTSBURCH, PENNA., U. S. A. 








BOSTON, NEW YORK, CHICAGO, ST. LOUIS, CINCINNATI, SAN FRANCISCO, 
PORTLAND, CHARLOTTE, DALLAS. 
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om wmcsone GATE CITY ELECTRIC COMPANY 


—— HAVE A FULL STOCK OF —— 


ELECTRICAL SUPPLIES 


And will make LOW Prices and PROMPT Shipments. 


wiih Aus Ghiabe 522 DELAW ARE ST., - - KANSAS CITY, MO. 


THE EDDY ELECTRIC M’F’C Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, ete., etc. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No Noise. No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, 11! Arch St., PHILADELPHIA, 506 Commerce St., 
CHICAGO, 42 La Salle St., KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet St. 

























hy J 


a 


CG 





CARBON PLATES # CARBON BATTERIES THE 


ELECTRIC LICHT CARBONS. 


MADE FROM NATURAL GAS BY PATENTED PROCESS. > 
—— ADDRESS —— 
SOLAR CARBON & MANUFACTURING CoO., Alta f r f Alf (il dll 
95 & 97 FIFTH AVE., PITTSBURGH, PA. j 














India-Rubber and Gutta-Percha Insulating Co, 95 M!LK ST.. BOSTON, Mass. 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. | 





yp Cluaranteed to give satisfactory services under ground and over head, Specially adapted tm This Company owns the Letters Patent granted 
tiie: pueten aeitinaneeln ‘on Aukavaweed ax | to Alexander Graham Bell, March 7th, 1876, No. 
No. 159 Front Street, New York Gity | 174,465, and January 30, 1877, No. 186,787. 
° oO eas ao Transmission of Speech by all known forms 
° . . of ELECTRICSPEAKINGTELEPHONESinfringes 
lolumbia flollege Root Electric Gas Lighter. _the right secured.to this Company by the above 
S F r 0 0 [ 0 F M | N F S wey By this system of Ele. | patents, and renders each individual user of tele- 
rn tric Ges Lighting, house | phones, not furnished by it or its licensees, re- 
cS dispensed with. “Hach | SPOnsible for such unlawful use, and all the conse- 
ai ELECTRIGA Paper ny A light is complete and | quences thereof and liable to suit therefor. 
School of Mines and of other institutions cf like 


independent. Full in- 
grade and standing. The full course will occupy 








formation will be given 











two years. Ther is a partial course that can on application. 
: re ant hay 4 viy to Registrar School of Mines, Liberal terms to agents, ON BLBOTRICAL SUBITCTs 
49th street and Madison ave., New York City. Root Electric Gas Lighting C. Will bo mailed to any address, postage prepaid, on receipt of price. Address, 
HENRY DRISLER, LL. D., ugnting ©o., ELECTRICAL REVIEW PUB. COMPANY. 
Acting President. Rooms 612, 613 and 614, 225 Dearborn St. Chica. 


18 Park Row, New York, P, 0. Box, 3,329, 
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== TH EF: 


Westinghaus” Eleciric Company s 
SYSTEM | 


EE" © Fe 


ARC LIGHTING 


IMPROVED. WATERHOUSE APPARATUS. 





























Automatic Regulation rom One LallD to Filty Lamps. 





IMPROVED LAMPS 


ESTIMATES FURNISHED ON APPLICATION. 


THE WESTINGHOUSE ELECTRIG COMPANY, 


PITTSBURCH, PENNA., U. S. A. 




















Boston, New York, Chicago, St.Louis, Cincinnati, 
San Francisco, Portland, Charlotte, Dallas. 
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AMERIGAN AND 


ON ELEGTRIGITY = 


Electricity, Magnetism, Etc., Etc. 


Adame,  Thamapden TRIG 6 09's os nc deo ccmcesessrtcsecscn sss ° 


Angell. Elements of Magnetism and Electricity. Cloth, 238 pages, 151 illustra- 

SN as is sic cc sackaegdecdies nites Vanes Vek SAR Leds oo bse awe he wns een oes v6) 
Anderson. Lightning Conductors, Cloth...............ee00« éuenes secccccecees 6 50 
Atkinsos. Tlements of Static Whectricity... ......ccsccccccccccveccocevseces Pe ren 1 50 
Ayrton. Practical Electricity. For students of electrical engineering. 516 pages, 

Be I os. 656 65.55 bein 6060 '0:544556a. cbse 44d ended dhs t0u 4 64 bee e008 50 
Barlow. Magnetic Attractions. ..........-cccccccccce sovccccccsccsecvcscees - 400 
Bernard. First Steps im Bbectrickty.. ....... oc ccccccscccecccsccvscccccss cece eee 75 
Benjamin. Age of Electricity. .< ....2..cccscccocescccscsevcvesovcesecece eseves 2 00 
Brennan. A Popular Exposition of Electricity. 191 pageS...........eeeeseeees 75 
Blakesley. Alternating Currents of Electricity. Cloth........-.....eeseeee sees 1 50 
sottone. The Dynamo. How Madeand How Used. A book foramateurs. Cloth. 1 00 
Cavendish. Electrical Researches. Oloth...........00 sccccccces sscccscce ove 5 00 
Cook. Magnetism and Electricity. Cloth, 48 illustrations........... ...0..+.0- 40 
Cumming. Electricity Treated Experimentally. Cloth, 100 diagrams............ 1 50 
Davis. Manual of Magnotiom, Galvaniom, C60. ........20..ccccccccccccscccccccs 8 00 
Deschanel. Electricityand Magnetism. Cloth.................00+ Wit me otewe 1 50 
De Fonvielle. Thunder and Lightning. Cloth, 285 pages................0-.000- 00 
De La Rue. Experimental Researches in the Electric Discharge with the Chloride 

OF Oe TIRING ia 5 esas: 066 sine <n oe ccenwansamlies ences ¥0s5b000eecccenees : 

Du Moncel. Electro-Magnets. Boards, 50c.; English Edition............-..++. ° vt) 
Dunman. Short Text Book of Electricity and Magnetism......... sib nepenesebes 40 
Dyer. Induction Coils; How Made and How Used. Boards...........-.....++ 50 
Rlectslctty in the Berveoe OF BAM. ocho o's conc ccsin css occciesaccccsscccewssevvesows'e 6 00 
Everts, TER A ee I is 5winn nis i'd) 0d ico ¥ casneccstecececcceses 1 10 
Faraday. Experimental Researches in Electricity. 3 vols., cloth................ 20 00 
Fiske. Electricity in Theory and Practice. Cloth, 270 pages, 180 illustrations.... 2 50 
ereeen., TC a ao oo os 0 is ws ss gos we acee see est tisenesaeseree 1 50 
Fleming’s. Short Lectures to Electrical Artisans... .........0.cesceecscccccee oe 1 50 
Francis. Electrical Experiments..................-e00e8 Se RE ee 2 50 
Gordon. School Electricity. Cloth, 262 pages, 139 illustrations.................- 2 00 
Gordon. A Physical Treatise on Electricity and Magnetism. 2 vols., cloth....... 10 00 
Gladstone & ‘l'ribe. The Chemistry of the Secondary Batteries of Planteand Faure. 1 00 
Gordon. Four Lectures on Static Electric Induction. Cloth................-.. 80 
oem, | Ta CIN oink oS oo ccna cnc, han cick <0 0os.cascoeesons 1 25 
Hamilton. The Origin of Energy, Electrostatics and Magnetism...............+- 2 00 
Heap. Electrical Appliances of the Present Day. Cloth..............sececesees 2 00 
Hospitalier. Domestic Electricity. Cloth, 229 pages, 155 illustrations.... ....... 3 00 
Hospitalier. The Modern Applications of Electricity. Cloth.............sssse0% 8 00 
Harris. Rudimentary Electricity. Flexible, 69 illustrations. ..............eeeee. 60 
Harris. Rudimentary Magnetism. Cloth, 165 illustrations ................2000. 1 40 
Harris. Galvanism, Animal and Voltaic Electricity. ..................ceeeeceees 60 
Hering. Winding Magnets for Dynamos. 63 pages... ...........20 seecececees 1 25 
SO Se ee I vec ci hsecraswekees dae os o<eesikeansesese 00 2 25 
Jenkin. Electricity and Magnetism. Cloth, 177 illustrations.................... 1 50 
Kirwan. Modern Electricity with Glossary of Electrical Terms. 128 pages....... 80 
Kohlrausch. Physical Measurements, with Appendices on Absolute Electrical 

Measurements.... .. ele sii aidddaleln ack tesa <a teis mas etd a eam ervaiamnuca ae tis 
Lardner. Hand-Book of Electricity, Magnetism and Acoustics. 400 illustrations, 

NE iiks 4 bau 0 + ase ds aban ws eee sas eden ebb seks Sadar deeles enka déner 00 
Levander. Solutions of Questions in Magnetism and Electricity. Cloth ......... 1 00 
Lightning Fiashes and Wiectric Dawes... .....c0.cccccsescssccccccececvvcecocece 1 00 
Le. ee IN 15 «cond sus seremeei naw aw aes kine sabe ses cownie 5 00 
Lock. Workshop Receipts. Devoted mainly to Electrical and Metallurgical sub- 

Ce: er ee oe eee nee tereneeeudawsesesss «ooks 2 00 
Oe... PO SII oi o. nincbnsiuseiswinedean eect eansestences seh 5 00 
Martin & Wetzler. Electric Motor and its Applications. 208 pages, 199illustrations. 3 00 


Mascart & Joubert. A Treatise on Electricity and Magnetism. Vol. 1, cloth, 654 
a ee ee ea a er rrr rr 


Maxwell. A Treatise on Electricity and Magnetism. 2 vols., 20 plates and 105 

PNOINUED 5 6.0.5.06 dai bp ahinchnvarikciden mse bee Re CEbesmmnon aia tan tases 6oee 00 
Maxwell. An Elementary T'reatise on Electricity. 6 plates, 54 illustrations...... 2 00 
SO I ck angucebeuncteresescss Se eneredsuneeees 2 00 
SS NT Ee III is ov.ce'e-n0n0s-s0cessdsesdenh oveeeesse <-ee ae 
RC: Oe CI OE II icin: vin sone ne siewsou ge 5000s sesssnescwseson 1 25 
lie ee, oe, er ee PO rere re 6 00 
Miller. Magnetism and Electricity. 212 pages, illustrated...........0.seeseee+s 2 50 
et AR ee Bc ee! ee rn reer Tr 1 40 
Murdock. Notes on Electricity and Magnetism. Cloth, 38 illustrations....... .. 60 
Munro & Jamieson. Electrician’s Pocket-Book of Electrical Rules and Tables.... 2 50 
Niaudet. Elementary Treatise on Electric Batteries. Cloth, 55 illustrations. ..... 2 50 
Nipher. Theory Of Mapnetes BISQOROMOOD. ......0.5o csc cceneccccsccecesccccces 1 00 
Noad. The Student’s Text-Book of Electricity. Cloth, illustrated............ .. 4 00 
Overend. Elementary Experiments in Magnetism and Electricity. Cloth........ 40 
Peasy, “COR ee OO CR oo so. oi. ovis t dcevnceawerenndosseninse+ sees 4 00 
Parnell. Action of Lightning and Means of Defending Life and Property from its 

EPL REE PITS PED BOE) OP: Ane Re ane 8 00 
Plante. Storage of Electrical Energy. 268 pages, 89 illustrations... ........... 4 00 
Pynchon. Introduction to Chemical Physics. 550 pages, 269 illustrations........ 3 00 
Radau. Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages, 

Sa NOTED 50.6.5. 5. sons as sais os thivepan oe haheevesscpewel 06 eghtaness 1 00 
Rankine. Rules and Tables for Engineers............ccscosere coccccesccescecs 4 00 
Reports of the Committee on Electrical Standards. Cloth.................eeeees 8 75 
SOOUSE.. SERMON OE SOON, WON <5 Sarin vcch sv 0d. Gucdsaseb¥esssessupens 50 | 
Salomons. The Management of Accumulators...............cseesecscscscccsees 1 20 
Spang. Treatise on Lightning Protection. Cloth, illustrated. ...............e008 75 
Stewart & Gee. Electricity and Magnetism. 497 pages, 223 illustrations........ . 22 
Swinburne. Practical Electrical Units Popularly Explained. Cloth........... : 60 
Tarn. Magnetism and Electricity. A book for students .............0...ceeeee 80 
Techno-Ohemical Receipt Bock. ..< ....056006-<9000000b6000002 i aakdinis's dasbae ane abe 2 00 
Thompson. Elementary Lessons in Electricity and Magnetism. Cloth. 168 illustra- - 

COO, «. . ii.ve 2unsinowasleds vedi sens teatatemas the we a TT ee eee : 
Thompson. Recent Progress in Dynamo Electric Machinery............. ...... 50 
Thomson. Electro-Statics and Magnetiom...............esccccsecccsccccee cece 5 00 
TECRSORE, . SIONS SING 5 aise Gc Worn. 4G nn <0 sda kai peedae anes sens oeemny 50 
Tyndall. Lessons in Electricity at the Royal Institute, 1875-6. Cloth............ 1 00 
Watson and Burbury. The Mathematical Theory of Electricity and Magnetism. 

RNG, BOF POU: . ssa. sncctebhiessMgieoudisbecsed bass Ge vabasdeunsvetes wees ee 
Wonders of Aconstics; or, The Phenomena of Sound. Cloth, 288 pages......... 1 00 
Woodbury’s Protection and Construction of Mill Floors. Oloth................- 2 50 
Welch. Table of Relative Weights of Copper Conductors..............-2..++0+5 10 
Woodward. Arithmetical Physics. Boards.............cccssceeccccccccccecees 80 





FOREIGN BOOKS 
ITS APPLIGATIONS. 


Telegraphy and Telephony. 


Abernethy. Commercial and Railway Telegraphy. Illustrated, cloth......+.0-. 2 00 
Beechey. Electro-Telegraphy. Cloth, 36 illustrations...............s+eeeeeesees 40 
Clarke & Sabine. Electrical Tables and Formule. Cloth..........3.. coccccccce 5 OO 
Culley. Hand-Book of Practical Telegraphy. Cloth, 442 pages......... cesceeys OOD 
Davis & Rae. Hand-Book of Electrical Diagrams und Connections. ...... cesesaee WON 
Douglas. A Manual of Telegraph Construction. 83 diagrams, cloth............- 640 
Fahie. History of Telegraphy to 1887. Cloth, 529 pages............... ssseeenes OOP 
Field. History of Atlantic Telegraph. .................0eeeeeeeeee ecececcceces 1 25 
i iss oo sn on nv os nobee ons 6050550909 08056590s00000008 eoee 200 
Hoskiacr. Laying and Repairing Electric Telegraph Cables. Cloth...... ecccocee 15 

Hoskiaer. A Guide for the Electric Testing of Telegraph Cables. Cloth......... 1 50 
Jones. Historical Sketch of the Electric Telegraph. .............0.00. e+ eeeeeeees 2 00 
Lardners. Electric Telegraph Popularized............. Scheie Reena A wae wink 1 50 


Lockwood. Electricity, 


agnetism and Electric Telegraphy. Cloth, 376 pages... 2 50 
Loring. A Hand-Book of the Electro-Magnetic Telegraph. 


Boards, 50c.; cloth, 


hes oe i SRE he bd cae 5 aNU CRESS NE REDE S te SH0s ONO60 96 1 00 
Maver & Davis. The Quadruplex. Cloth, 126 pages...............seeeeeeeeees 15 
I cttea kas ao dsed S55 -<ss50ss cenaeeaeeensbaees 4 00 
Pope. The Modern Practice of the Electric Telegraph. Cloth, 79 illustrations... 1 50 
Plum. The Military Telegraph During Our Civil War. Two vols., portraits and 

ee cc akSths  SbNbos deen pone shend vs ebsbenee seuCeCher 5 00 
PO SOIT. COI ow 0.0 0s 5 5o00:0:0:0.5'55.0:000500060 00000080 1 50 
Prescott. Electricity and the Electric Telegraph. Cloth, 670 illustrations, 2 vols.. 5 00 
Sabine. History and Progress of the Electric Telegraph. Cloth, 134 illustrations.. 1 26 
CEL cs.ciccdhicvoneds $y eun4ea6stsneesesreneeescatceste 4 00 
Schwendler. Instructions for Testing Telegraph Lines. 2 vols., cloth, illustrated. 8 00 
Smith. Manual of Telegraphy. 31 illustrations, paper................seeeeeee0- 30 
i cne nic occdeghnsieavds ss tan eheheahnesends on654bed_e% -. 5 60 
Terry & Finn. Illustrations and Descriptions of Telegraphic Apparatus. Cloth, 

as is ckhos Sues 654554664 e vO RSSES NSS he6Sks54 4595580819 1 50 
Williams. Manual of Telegraphy. Cloth, 327 pages, 90 illustrations............. 4 00 
Bete, Te r,t, TINIE 5 gow. oo ncn ccc ccccecccccccseseseces 50 
Du Moncel. The Telephone, the Microphoue and the Phonograph. 70 illustra- 

Oe a chee E de dboeEAGESTe wkGknee issue eens 1 25 
Lockwood. . Practical Information for Telephonists. Cloth. ....... ........... 1 00 
Prescott. Bell’s Electric Speaking Telephone. 526 pages, 330 illustrations....... 4 00 
Thompson. Philip Reis, Inventor of the Telephone. Cloth, 3 plates and 48 en- 

Cio ce tne sles Ss bs sh 55d ORs v <Scme the 56085 95665 4Sb 690442 5000480060005 8 00 

Electric Lighting and Transmission of Power. 
Alglave & Boulard. The Electric Light. Its History, Production and Application. 

8 cmp kids ad 5 otn0ein slo $y bh s50% 9609 9950900 99.40:545 00005509000 95058 5 00 
Atkinson. Elementary Principles of Electric Lighting. ............ ........05.. 1 50 
Badt. Dynamo Tenders’ Hand-Book. General Rules for the Care and Operation 

of Electric Light Plants. 70 illustrations, 93 pages ...........+--+seeeeeeeee 1 00 
Badt. Incandescent Wiring Hand-Book..............cccseseccscccsvevcves: cove 1 00 
Cunynghame. A Treatise on the Law of Electric Lighting. Cloth.............. 5 00 
Day. Taectees LAs Artiematilc., Cloth. .... 06.050 ccccccccccsesecccs cosceses 40 
De Cew, Glacer. agneto and Dynamo Electric Machines ...............++.0065 8 00 
Du Moncel. Electric Lighting. 66 illustrations, cloth............ ss... .eseeeees 1 25 
Dredge. Electric Illumination. 2 vels., cloth. Vol. 1 (scarce), $15. Vol.2.... 7 50 
Electric Lighting Act, 1882, also the Rules of Board of Trade, October, 1882...... 2 00 
Foote. Economic Value of Electric Light and Power. 191 pages.......  ...... 1 00 
Gordon. A Practical Treatise on Electric Lighting. Cloth..................... 4 50 
Grierson. Electric Lighting by Water Power... ..........22+ sessecscccsccecs 40 
Hedge. Precautions to be Adopted on Introducing the Electric Light............ 1 00 
Seen, CONE I RAMEE, PODER... 0.5. sccescce cessencs ovcsvecece 20 
Holmes. Praction! Miscisic TAgtting. Cloth... ........scccccccvccccccccccevces 1 00 
Higgs. Magneto and Dynamo Electric Machines. 301 pages...............+0045 2 00 
ns 2 ec. usnaes 06955 0000 ucdpessbeenesgbeeses 50 
ee ie Catia oaks oan kin'n +n 40.00 50 Orn 9094600068090. 3 00 
Pope. Evolution of the Electric Incandescent Lamp........ ......2..0008 eeeee 1 00 
es cig dans. 0 paid aye edue oe oa0anegeeeee 5 00 
Stephen. rinkles in Electric Lighting. Cloth, 45 pages, 23 illustrations........ 1 00 
Schellen. Magneto-Electric and Dynamo Electric Machines. Cloth............. - 500 
Schilling. Present Condition of Electric Lighting ...............2....ceeeeeeees 50 
Thompson. Dynamo-Electric Machines. Illustrated, boards....... ..........4. 50 
Thompson. Dynamo-Electric Machinery. 57 illustrations, boards ............. 50 
Thompson. Dynamo-Electric Machinery. Cloth, 527 pages, 324 illustrations.... 5 00 
Thompson. Recent Progress in Dynamo-Electric Machinery............. ...... 50 
Thurston. Stationary Steam Engines, especially as adapted to Electric Lighting 

a ann Sera s) EUaeG EEah eke aug ckg SOtKSeeedteeee. d00sd0.0. 00200-00-8 2 00 
Urquhart. Electric Light: its Production and Use. Cloth, 94 illustrations ....... 3 00 
Du Moncel. Electricity asa Motive Power. Cloth. .............sssseeceeeceee 3 00 
Kapp. Electric Transmission of Energy and its Transformation................. 8 00 
inns ess s 55000 SF OOETEESOD Ob bObS bees s 3 00 
Walker. Practical Dynamo Building for Amateurs. ................20 seeeeeees 80 
| a aia. wis ones <0 rs.90 5x00 90000008¥06860000004008 1 00 

Testing and Measurements. 
Haskins. The Galvanometer and its Uses. Morocco, 8 illustrations....... coossee 1B 
Kempe. A Hand-Book of Electric Testing. Cloth, 494 pages........... cseeces OOO 
Lockwood. Electrical Measurements and the Galvanometer. Cloth......... ow & 
ee ee Or eee 40 
Swinburne. Practical Electrical Measurement. 55 illustrations, 155 pages....... 1 75 
Electro-Metallurgy, Electrotyping, Etc., Etc. 
Badt. Bell Manger’s Hand-Book. Practical Information and Suggestions to per- 

sons having Charge of Batteries, Bells, Annunciators and Electric Gas Lighting 

Apparatus. 106 pages, 97 illustrations. ...........-.-sscee.cecescesescscece 1 00 
Bottone. Electric Bells and All About Them. Practical Instruction for Electric 

Bell Fitters. Over 100 illustrations, 190 pages... ..........ecsseeeeeeeeeees 1 20 
Bottone. Electrical Instrument Making for Amateurs.................ceeeeeeee 2 00 
I CE ID nine. 5 9 owns asin. s nagp-0ss anes cseeenses ce 8 50 
Gore. The Art of Electro-Metallurgy. Cloth, illustrated..... ................. 2 25 
Napier A Manual of Electro-Metallurg EE ES ae ane 3 00 
Urquhart. Electrotyping. A Practical Manual ..................eseeeeeeee ee 2 00 
i Se Mn <1 dates <eawhwy60ess eee eeicic.oap cumbeee see's 2 00 
Wahl. Galvanoplastic Manipulations. Cloth....... ........ ..sseee Soenwenes 7 50 
Watt. Electro-Metallurgy Practically Treated. Cloth..................eeeeee 1 00 
Watt. Electro-Deposition. Cloth, 568 pages, 144 illustrations............... soos a 
Wilson. Stereotypingand Electrotyping. Cloth, 195 pages ...................- 2 00 


("Copies of any of the above books will be promptly mailed, POSTAGE PRE- 
PAID, to any address in the world on receipt o1 price. Remit by Express or Post Office 
Money Order, Postal Note, Draft or Registered Letter. Address 


ELECTRICAL REVIEW PUB. CO., 


P.O. BOX, 3329. 


18 PARK ROW, NEW YORK. 











ELECTRICAL REVIEW November 16, 1889 


Fon Wayne Electric Company, 


FORT VWwiaYyYvYnNEe, IND. 


The most carefully worked out and Complete Alternating System 
of Electric Lighting in existence. 
ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps to the mechanical horse power guaranteed 
CORRESPONDENCE SOLICITED. 





































MANUFACTURERS 


Slattery Induction System 


OF INCANDESCENT LIGHTING, 


AND THE 


ae | WOOD” SYSTEM 

SLATTERY soumie. LAMP lin qeeemen. OF ARC LIGHTING. 2 

IWiain Office and Works, Fort wayne, Ind. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


=x. CC. ADAMS, Manager. 
Manhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y. City and Brooklyn 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 
Ee. ADAMS sUuUc’s, CITY OF MEXICO. 


4 Ee - 


TUCKER ELECTRICAL CONSTRUCTION Co, 


14-20 Whitehall me New York City. 


* _ cK K ok - aK ; * 3s BS 


CONTRACTORS FOR 


HIGH GRADE 
CONSTRUCTION WORK. 

































































Gorrespondence of Electric Light Gompanies Solicited. 
Refer to some of the Most Prominent Buildings in New York Gity. 





